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MEASAT—Push Off For Their Newest Satellite

The integration is completed for the MEASAT-3b satellite.
Photo is courtesy of Airbus Defence and Space.
All isn’t going as planned,
as MEASAT Global Berhad
(“MEASAT”) launch of their
MEASAT-3b satellite, which
was re-scheduled for June 6,
2014, has been postponed
once again, just as this issue
of SatMagazine goes to press.

The delay was issued
by Arianespace, as the
manufacturer of the
MEASAT-3b co-passenger, the
OPTUS 10 satellite, requested
additional time for repairs to
their spacecraft.

“We are clearly disappointed
with the delay and are
currently in coordination
with Arianespace (the launch
service provider) on the
rescheduling of the launch”
said Paul Brown-Kenyon, Chief
Executive Officer. “We will
provide an update when we
receive further information on
the revised launch date.”
MEASAT-3b is designed
to provide an additional
48 high powered Ku-band
transponders at the 91.5
degrees East orbital slot to
expand Direct-To-Home (DTH)
and VSAT services across
Malaysia, India, Indonesia
and Australia.
Co-located with MEASAT-3
and MEASAT-3a, the satellite
will more than double MEASAT’s
Ku-band capacity at the
aforementioned orbital slot,

creating one of the region’s
most powerful and robust
orbital locations.
The MEASAT fleet includes
the state-of-the-art MEASAT-3
and MEASAT-3a satellites that
support Asia’s premium DTH and
video distribution neighborhood;
MEASAT-2 at 148.0 degrees
East; and, MEASAT-5 at 119.5
degrees East.
In Africa, the AFRICASAT-1a
satellite at 46.0 degrees East
provides satellite capacity
across the African continent
with connectivity to Europe,
the Middle East and South
East Asia.
The MEASAT fleet will be
further strengthened with the
addition of the MEASAT-3c in
H2 2015.
For further information
regarding MEASAT, please visit
http://www.measat.com/

Aperture Radar (SAR) for
improved resolution and wider
observation range than ALOS.
The satellite is expected
to contribute significantly to
Earth Observations (EO) in
terms of disaster monitoring,
environmental protection,
resource exploration and forest
monitoring.
Mitsubishi Electric has
participated in more than
450 domestic and international
satellite projects as either
the prime contractor or a
major subcontractor.
The company has developed
and delivered numerous EO
satellite systems and observation
sensors to JAXA and other

space-related governmental
institutions and agencies.
Recently, Mitsubishi Electric
was selected as the contractor
to supply JAXA with the
Greenhouse Gases Observing
SATellite-2 (GOSAT-2) satellite
system, which the company is
now developing. Going forward,
Mitsubishi Electric will continue
to contribute to Japanese earthobservation satellite systems
as a leading manufacturer in
fields ranging from security to
the environment.

Mitsubishi + JAXA—DIACHI-2 Departs For Orbit
On May 23rd, Mitsubishi
Electric Corporation
completed its development
of the ALOS-2:DAICHI-2
advanced land-observation
satellite, based on a contract
awarded to the company
by the Japan Aerospace
Exploration Agency (JAXA)
in 2009.
Then, on May 24th, the
company and JAXA launched
the H-IIA Launch Vehicle No.
24 (H-IIA F24) with the satellite
onboard at 12:05:14 p.m.
(Japan Standard Time, JST) from
the Tanegashima Space Center.
The launch vehicle flew
smoothly, and, at about 15
minutes and 47 seconds after
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liftoff, the separation of the
DAICHI-2 was confirmed.
Mitsubishi Electric is
providing the spacecraft,
sensor and ground systems,
including data processing, and
has confirmed operation of the
ALOS-2 satellite system.
This is a follow-on mission of
its predecessor ALOS satellite
and is equipped with the world’s
most advanced L-band Synthetic
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For more info, please visit
http://www.
mitsubishielectric.com/

InfoBeam
Thales Alenia Space + KT Sat—Two On The Build Docket

Thales Alenia Space has
signed a contract with the
Korean satellite service
operator KT Sat, subsidiary
of KT Corporation, to build
two telecommunications
satellites, Koreasat-7 and
Koreasat-5A—the two
satellites will provide
Internet access, multimedia,
broadcasting and fixed
communications services.

As program prime contractor,
Thales Alenia Space is
in charge of the design,
production, testing and On
Ground Delivery (OGD) of
the satellites and will also
take charge of the launch
campaigns, the launch and
early operations phase (LEOP)
as well as in-orbit tests (IOT).
Built on the Upgraded
Spacebus 4000B2 platform

from Thales Alenia Space,
Koreasat-7 will be fitted with
Ku- and Ka-band transponders.
Koreasat-5A will carry Kuband transponders.
Koreasat-7’s coverage zone
encompasses Korea, the
Philippines, Indonesia and
India, while Koreasat-5A will
cover Korea, Japan, Indochina
and the Middle East.
Each satellite will weigh
about 3,500kg at launch and
will offer payload power of
about 7kW. Koreasat-7 will
be positioned at 116 degrees
East and Koreasat-5A at 113
degrees East.
“I would like to express my
warm thanks to KT Sat for
choosing us to build these
two new telecommunications
satellites,” said Jean-Loïc
Galle, President and CEO of
Thales Alenia Space.

“KT Sat is a long-standing
customer, for whom we
already built the Koreasat-5
and Koreasat-6 satellites.
Through this new contract, we
are delighted to support the
development of large-scale
space programs in South
Korea, and Asia in general.”

upcoming FIFA World Cup in
Brazil, which runs from June
12th to July 13th, 2014. The
package includes a wide range
of Indonesian and international
television channels, from
entertainment, news, sports, to
children and religious programs.
VIVA+ intends to offer
additional channels to enhance
viewers’ viewing experience
and to meet the diverse needs
of potential subscribers for high
quality content .
“AsiaSat has provided the
high quality and country wide
coverage we need to deliver
our premium DTH offering to

every corner of Indonesia. With
AsiaSat’s support, we are able
to move swiftly to introduce our
unique World Cup package to
all soccer fans in Indonesia,”
said David Khim, Chief
Technology Officer & Chief
Operating Officer of VIVA+.
“Indonesia has one of
Asia’s fastest growing payTV
markets and we look forward
to supporting VIVA+ ’s service
expansion in the near future
to capture the enormous
potential of this lucrative DTH
market,” said William Wade,
President and Chief Executive
Officer of AsiaSat.

The Thales Alenia Space
infosite is located at
https://www.thalesgroup.
com/en/worldwide/space
The KT Sat infosite may be
accessed at
http://www.ktsat.net/

AsiaSat + PT.Digital—DTH Delivery To Indonesia

The launch of AsiaSat 5.
Photo courtesy of
International Launch Services.
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Asia Satellite
Telecommunications
Company Limited (AsiaSat)
and PT.Digital Media Asia
have launched VIVA+, a
brand new, prepaid, DirectTo-Home (DTH) satellite
service using multiple
Ku-band transponders on
AsiaSat 5, slotted at 100.5
degrees East, to serve the
fast-growing Indonesian
payTV market.
The new DTH offering will
initially consist of 2 HD and 35
SD channels, including the “9
Ultimate World Cup Channels”
dedicated to broadcast the
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Rohde & Schwarz Japan—UHDTV Trial Obtains Mastering In 4K
Rohde & Schwarz Japan and
its local distributor, Photron
Ltd., have delivered an R&S
CLIPSTER® to SKY Perfect
JSAT corporation as part
of their UHDTV trial,
which was initiated by
NexTV Forum.
Objectives of NexTV
Forum are to realize
nexgen broadcasting
services and to set the
related standards and
specifications. As the
member of NexTV Forum
in charge of the UHDTV
workflow verification
from content acquisition
and production to
transmission, SKY Perfect
JSAT established the test
environment at its Tokyo
Media Center.
Sky Perfect JSAT was
looking for a system
capable of playing out a
4K XAVC file via baseband
(4x 3G SDI) in 60p
realtime. As there also was
the need for a 4K editing
system, the company
decided to introduce
two R&S CLIPSTER®
mastering stations.
R&S CLIPSTER®
has been a pioneer
in the 4K market for
many years and has an
excellent reputation in 4K
production facilities. The
mastering station enables
realtime processing of
material up to 4K for
editing, and also supports
RAW formats of numerous
digital cinema cameras,
including Sony F55 and
Canon C500.

As XAVC was qualified and
selected as the final production
codec by SKY Perfect JSAT,
R&S CLIPSTER® additionally
allows bit rates of 600Mbit/s

and 960Mbit/s to be played in
60p baseband and also offers
transcoding capabilities into
4K XAVC, based on any other
source file format.
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More info is available at
http://www.rohde-schwarz.co.jp/
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AsiaSat + Space Systems/Loral—A Timely Threesome

Artistic rendition of AsiaSat 6. Image courtesy of SS/L.
Coming soon to 120 degrees
East and 105.5 degrees East
will be AsiaSat 6 and AsiaSat
8, respectively.
AsiaSat 6 has been designed
to provide power and wide
C-band coverage over Asia,
Australasia, Central Asia and
the Pacific Islands.
Scheduled to launch during
the first half of 2014, this new
satellite will carry 28 highpowered C-band transponders,
with a design life of 15 years.
AsiaSat 6 will be positioned
at the 120 degrees East orbital
slot, with a global beam and a
regional beam to offer

enhanced power and look
angles for video distribution
and broadband network
services in the region.
The satellite was built on the
1300 bus from Space Systems/
Loral (SS/L).
AsiaSat 8 will be co-located
with AsiaSat 7 and is also
based on the SS/L 1300
platform. The satellite will be
equipped with 14 Ku-band
transponders as well as a Kaband payload.
AsiaSat 8 will offer Ku-beam
coverage with inter-beam
switching technology for a
variety of services, including

DTH, private networks and
broadband services.
AsiaSat 8 ‘s coverage will
include Middle Eastern,
European, Asian and
international programming.
Additionally, SS/L and AsiaSat
have signed a construction
agreement for a high power,
multi-mission satellite, AsiaSat 9.
This satellite will be used for
television broadcast, private
networks and broadband
services across the Asia Pacific.
The satellite is expected to be
launched in 2016.
“SSL and AsiaSat have
developed a successful
working relationship based on
our mutual focus on quality,
reliability and value,” said John
Celli, President of SSL. “This
is our fifth satellite contract
award from AsiaSat since 2006,
and we feel there is no better
endorsement of our success
than this repeat business.”
Designed to operate in C-,
Ku-, and Ka-band, AsiaSat 9
will be located at 122 degrees
East, where it will replace
AsiaSat 4.

AsiaSat 9 will provide service
to multiple markets with more
active transponders and higher
power performance than the
current satellite.
As is the case with the
aforementioned satellites,
AsiaSat 9 is based on the
SSL 1300 platform, which has
a long history of reliability
and provides the power and
flexibility to support a broad
range of applications and
technology advances.
The AsiaSat 9 spacecraft is
designed with the flexibility to
include a weather sensor at a
future date.

The second phase of the
contract began in February
2014 and expands broadcast
distribution by adding three
additional ETTV channels
delivered from the RRsat
Hawley broadcast and teleport
facility. Distribution of these
channels will be through uplink
to the Galaxy 23 satellite to
major cable headends including
Comcast, AT&T, Cablevision
and others.

The company’s services offer
a robust global distribution
platform, all the while
providing customers with
significant opportunities to
monetize their content.

For additional information
regarding AsiaSat, access:
http://www.asiasat.com/
For additional information
regarding SS/L, head over to:
http://sslmda.com/

RRsat, EETV America + DISH—POP-in’

RRsat Global Communications
Network Ltd. (NASDAQ: RRST)
has expanded their broadcast
solutions for ETTV America,
the subsidiary of leading
Taiwanese cable TV network,
Eastern Broadcasting
Company (also known as
ETTV)—the three-year contract
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is a continuation of the initial
solution that began in 2012.
RRsat’s initial contract delivers
six ETTV channels plus three
affiliate channels from RRsat’s
Los Angeles Point-of-Presence
(POP) to Dish Network’s media
hubs in the U.S. via dedicated
fiber connectivity.
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The RRsat infosite is accessible
via: http://www.rrsat.com/

InfoBeam
Sea Launch—A Successful Sea Launch For EUTELSAT 3B

Sea Launch SA has
successfully launched the
EUTELSAT 3B satellite
on May 26th from its
ocean-based Launch
Platform, Odyssey. This
marks the completion of
Sea Launch’s first mission
for 2014 and its third
mission for Eutelsat,
a major international
satellite operator, and the
company’s 36th launch,
overall.
The Zenit-3SL rocket carrying
the spacecraft lifted off at
14:09:59 Pacific Daylight Time
(PDT) on Monday, May 26th,
(21:09:59 UTC, 23:09:59 CEST)
from the launch platform,

positioned at 154 degrees
West longitude in the Pacific
Ocean.
One hour later, the Block
DM-SL upper stage inserted
the satellite, weighing 5,967
kilograms (13,155 lbs.) into
geosynchronous transfer
orbit, on its way to a final
orbital position at 3 degrees
East longitude.
Eutelsat acquired the
spacecraft’s first signals
from orbit shortly after
spacecraft separation. All
systems performed nominally
throughout the launch mission.
Following acquisition of the
spacecraft’s signal, Sergey
Gugkaev, CEO of Sea Launch,

congratulated Eutelsat and
the satellite’s prime contractor,
Airbus Defence and Space.
“I am very pleased to once
again announce the successful
launch for our valued
Eutelsat customer, our third
in a row for them.” Gugkaev
continued, “I wish to express
my gratitude to all of our
colleagues at the launch site,
Home Port and production
and maintenance facilities for
their hard work and dedication
to Sea Launch program.”
Michel de Rosen, Eutelsat
Chairman and CEO, added
“We are delighted to see
EUTELSAT 3B on its way to 3
degrees East and thank Sea
Launch and Energia for this
flawless launch. EUTELSAT 3B
will be a powerful asset to our
in-orbit resources, enabling
us to increase the operational
flexibility and reach we provide
customers in a vast service
area spanning Brazil, Europe,
Africa, the Middle East and
Central Asia.“
Based on Airbus Defence
and Space’s Eurostar E3000
platform, the EUTELSAT 3B
satellite has been designed
to operate three commercial
payloads in the C-, Ku- and
Ka-bands. This tri-band
configuration will deliver
exceptional levels of in-orbit
flexibility and coverage from
Eutelsat’s expanding 3 degrees
East neighborhood.
The satellite will enable
Eutelsat to diversify its
commercial response for
Internet Service Providers,
telcos, government agencies
and broadcasters operating
in Latin America, Europe,
Africa, the Middle East and
Central Asia. EUTELSAT 3B
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has a designed in-orbit lifetime
exceeding 15 years.
Sea Launch SA provides
launch solutions to the
industry’s satellite operator
community based on the
Zenit launch system. These
services include the provision
of all–inclusive launch services
incorporating schedule
assurance, financing, risk
management; insurance
and creative contracting
solutions to meet the changing
demands of the commercial
launch market.
Sea Launch owns or manages
through affiliate agreements
the primary technology, patent
and other intellectual property
and tangible assets required
to perform its launch services
business. These include the
highly specialized vessels
Odyssey Launch Platform and
the Sea Launch Commander
each located in the Home
Port facility in Long Beach,
California, as well as the
unique know-how associated
with launching satellites
from an ocean-based launch
platform located directly on
the equator.
The Sea Launch system
offers the most direct
and cost-effective route
to geostationary orbit for
commercial communications
satellites, providing diversity
of supply, affordability and
flexibility for the industry’s
satellite operators.
For more information, please
visit the Sea Launch website at
http://www.sea-launch.com
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C-COM + ViaSat—Low + On-The-Move

C-COM’s Ka-75V
iNetVu Antenna
C-COM Satellite Systems
Inc., and ViaSat Inc., have
signed an agreement to
develop a low profile, Kaband mobile antenna system
for the emerging commercial
Ka-band services market.
C-COM will manufacture, sell
and support this new on-themove antenna product under
ViaSat license.
C-COM currently sells its
Comm-On-The Pause autodeploy iNetVu antennas
worldwide and plans to use
its existing distribution channel

to commercialize the newest
Comm-On-The-Move
mobile antenna.
“We want to bring affordable
high speed broadband
connectivity over satellite to
our land-based customers,
much the same way
commercial airlines are rolling
it out for inflight broadband
connection.” said Bilal Awada,
Chief Technology Officer of
C-COM Satellite Systems.
C-COM has selected ViaSat
as the ideal technology partner
to enter the Comm-On-TheMove market as a result of
their extensive experience
with Ka-band technology and
world renowned high speed
satellite services.
“We are delighted to take
our existing relationship with
ViaSat to the next level,” said
Leslie Klein, CEO of C-COM
Satellite Systems Inc. “We
share a common objective to
leverage our strengths and
experience for the benefit
of our customers and strive
to deliver state-of-the-art
technology and service

solutions that will enhance
their Internet experience,”
Klein continued.
“We look forward to this
collaboration that will combine
our technology strengths and
bring mutual benefits to the
customers of both companies,”
said Stefano Vaccaro, Managing
Director at ViaSat.
The first pre-production inmotion antenna system units
are expected to be available
by the fall of 2015.
ViaSat provides systems
and services that deliver
fast, secure communications,
Internet, and network access
to virtually any location for
consumers, governments,
enterprises, and the military.
ViaSat also offers
communication system designs
and a number of complementary
products and technologies.
Based in Carlsbad, California,
ViaSat has established a
number of locations worldwide
for customer service,
network operations, and
technology development.

C-COM Satellite Systems
Inc. develops and deploys
commercial grade mobile
satellite-based technology for
the delivery of two-way highspeed Internet, VoIP and video
services into vehicles. C-COM
has developed a proprietary
mobile auto-deploying
(iNetVu®) antenna that
enables the delivery of highspeed satellite based Internet
services into vehicles while
stationary virtually anywhere
where one can drive.
The iNetVu® Mobile antennas
have also been adapted to carryon airline and transportable.
The company’s satellitebased products and services
deliver high-quality, costeffective solutions for both
fixed and mobile applications
throughout the world.
More information is available at
http://www.c-comsat.com/

SES + CETel—Taking It To Africa
SES has announced that
CETel has signed a new
capacity agreement for
service on SES’s NSS-7
satellite, located at 20
degrees West.
The 72MHz capacity used
by CETel under the new
agreement will enable it to
extend their global corporate
and governmental VSAT
networks across Africa,
meeting the growing demand
in the region.
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Headquartered in Germany,
CETel is a provider of satellite
communications solutions
with a focus on the Middle
East, Africa and Europe,
offering tailored end-to-end
communication solutions
and services, including
GSM backhaul services, for
customers around the world.
The CETel Network extends
to almost 2,000 remote sites in
more than 50 countries across
Europe, Africa, the Middle
East and Asia.

Guido Neumann, Managing
Director of CETel, said, “This
latest capacity agreement
further enables us to provide
tailored solutions and
seamless services to our
customers in Africa.”
“CETel has been one of our
fastest growing European
customers since they
launched their first service
with SES on NSS-12 back
in 2008. We are particularly
delighted to announce this
latest agreement, as it further
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reinforces our long-standing
partnership with them and is
a testament to the reliability
of NSS-7’s high-powered
capabilities for C-band
coverage of Africa,” said
Simon Gatty Saunt, Vice
President of Data and Mobility
services at SES.
Additional information is
available at
http://www.ses.com/

InfoBeam
Exelis—A Melbourne Move

Exelis has just announced
plans to establish its Asia
Pacific regional headquarters
in Melbourne, Australia.
Working closely with the
Victorian Coalition Government,
Exelis will be building out a
state-of-the-art research and
development (R&D), testing and
systems integration facility to

support both local and
export opportunities.
The new facility is expected
to create more than 60 new
jobs in Australia, with plans
for future growth already
under way.
With this new facility, Exelis
will expand its systems
integration capabilities and will

continue to support growing
its local workforce.
The new regional presence
in Australia will ensure greater
in-market resources to better
meet evolving defense and
security needs and provide incountry sustainment support.
Additionally, it will further the
company’s continued research
and development of emerging
solutions in the areas of critical
networks, ISR and analytics
and electronic warfare for the
global aerospace, defense and
resource industries.
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Exelis previously established
a presence in Melbourne
through the acquisition of C4i
Pty. Ltd. in January 2013.
From its new facility,
this Exelis workforce will
continue to support business
pursuits globally with system
deployments in more than
30 countries.
Please visit
http://www.exelisinc.com/
for more information.
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KNS, Inc.—Fit For Extremes, Twists + Turns

The KNS ZikMk3 Ku-band antenna.
KNS, Inc. has launched its
satellite antenna Z18MK3,
Ku- and C-band, to provide
advanced communications
for ships requiring
broadband speeds at sea
with exceptional reliability
and durability.

“The Z18MK3 is a great
addition to the SuperTrack Z
Series antenna family”, says
Noah Chung, Director of KNS,
Inc. “Our Z18MK3 is one of
the most reliable and rugged
antennas on the market, capable
of extreme weather conditions

with unlimited azimuth input
to provide uninterrupted high
quality connections, even when
a ship turns”.
The Z18 MK3 C-Band runs on
TX: 5.85GHz~ 6.425GHz and
RX: 3.625 ~ 4.2GHz frequency
gain and the antenna gain for
TX: 39.3 dBi @ mid frequency
band and for Rx: 35.3 dBi @ mid
frequency band.
The Z18 MK3 KU- Band runs
on TX: 13.75 ~ 14.5GHz and
RX 10.75 ~ 12.75GHz and the
antenna gain for TX: 46.6 dBi @
14.2GHz and for RX: 44.8 dBi
@ 11.7GHz.
The Z18 comes standard with
an automatic satellite search
and skew control, unlimited
Azimuth, uninterrupted
searching to maintain business
contacts regardless of the ship’s
turns, a brake system, free
cable wrap and an accurate
signal acquisition by KNS’
distinctive algorithm.

Customers have access to the
company’s pre-programmed
satellite database, an editable
80 satellite data, three types
of gyro input: NMEA, Synchro
and step-by-step, and an
antenna control unit.
As is the case for all hardware
from the SuperTrack Series,
KNS provides a two year
warranty for parts and one year
on-board warranty.
The KNS infosite may be
reached at
http://www.kns-kr.com/

Satellite Interference Reduction Group (IRG)—Setting Up For Singapore

The Satellite Interference
Reduction Group (IRG)
is hosting a free open
session as part of its Annual
Workshop, taking place at
Raffles Hotel in Singapore
from 19th to the 20th
of June.
The free session, which takes
place from 1:00 to 5:00 p.m.
on Thursday, June 19th, is
open to the entire industry.
However, places are limited,
so please register using the
link indicated in this story. This
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will be followed by a cocktail
reception at the famous Long
Bar at Raffles, sponsored by
SES and Intelsat.
The IRG Annual Workshop
(formerly Conference) is
a unique event, bringing
together engineers to
discuss the practicalities of
mitigating interference.
The workshop will provide
an update on current and
future RFI initiatives, feature
a range of case studies and
presentations, as well as
offering plenty of opportunities
for attendees to share their
experiences and current
RFI problems.

The Workshop attendees will
discuss practical methods to
resolve RFI problems and plan
future industry initiatives.
The Workshop will run
alongside CommunicAsia,
where IRG will also be hosting
another in its series of Carrier
ID tours.
“Every year, we try to take our
Workshop to the region where
we most need to focus our
efforts,” said Martin Coleman,
Executive Director, the Satellite
Interference Reduction Group.
“Asia is relatively untapped by
interference mitigation initiatives,
therefore we feel it is important
for us to take our message and
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support to the operators and
users in that region.”
IRG is currently building
the agenda for the Annual
Workshop and welcomes topic
and speaker suggestions.
To register for the full
workshop, or the free one-half
day session, or for further
information, please visit
http://satirg.org/
irgannualworkshop/

InfoBeam
SpeedCast—Speedy Moves, SatComms Acquired + New Directors + Chairman Appointed

SpeedCast Ltd
(“SpeedCast”), has
announced the buyout of
SatComms Australia, a
leading satellite solutions
provider in Australia.
The closing of the transaction
is subject to regulatory
approval. The acquisition will
further consolidate SpeedCast’s
leadership position in the
Asia-Pacific region and provide
SpeedCast with an expanded
presence in Australia.
SpeedCast also announced
the appointment of Michael
Malone as a non-executive
Board Director and the
appointment of John Mackay as
Chairman of the Board.
SatComms Australia
(“SatComms”) is a provider
of mobile and fixed satellite
solutions in the Australian
market and in the
Asia-Pacific region.
The company services
customers in the natural
resources, maritime and
Government sectors. SatComms
is based in Queensland,
Australia with a teleport and
operations center in Henderson,
Western Australia.
With this acquisition,
SpeedCast will further
extend its stronghold in
the Australian market with
new points of presence and
infrastructure in Western
Australia and Queensland and
a strengthened portfolio of
mobile satellite services.
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SpeedCast will be even
better positioned to serve its
growing number of natural
resources customers and
support their mission-critical
communications in Australia
and globally.
SatComms’ strength in
mobile satellite solutions
will augment SpeedCast’s
current L-band offering, a key
technology for offshore and
exploration customers.
SatComms’ significant
presence in Queensland,
Australia will enhance
SpeedCast’s ability to support
customers in this important
region, a hub for gas
exploration and production.
The SatComms teleport
in Western Australia will
provide flexibility and network
customization capabilities to
SpeedCast’s natural
resources customers.
With two fully owned
teleports in Australia, one in
Adelaide and one in Perth,
SpeedCast will be able to
offer the highest levels of
redundancy including site and
satellite diversity.
The acquisition follows the
opening of SpeedCast’s new
office in Perth in February,
highlighting the Company’s
commitment to the Western
Australian market.
“With the SatComms
acquisition, SpeedCast
expands it presence and its
commitment to the Australian

market, and marks our third
acquisition in Australia in just
18 months,” said Pierre-Jean
Beylier, CEO of SpeedCast.
“SatComms uniquely
complements SpeedCast’s
leadership in the VSAT market
with great strength in mobile
satellite services, extensive
teleport infrastructure in
Western Australia, and a sales
and engineering presence
in Queensland. There are
significant synergies between
the two companies, which will
further enhance our ability to
deliver customized turnkey
solutions to our customers in
Australia and beyond.”
Joining SpeedCast,
SatComms will now be able
to offer its customers a wider
portfolio of products and
services and better serve its
customers’ needs worldwide.
SpeedCast will partner with
SatComms’ outstanding
management team and
employees to continue to
provide best-in-class services
to SatComms customers,
while augmenting SpeedCast’s
own team and expertise.
SatComms will complement
SpeedCast’s current Australian
infrastructure, adding
additional points of presence
in this strategic market.
“We look forward to joining
SpeedCast, a leader in satellite
communications services in
Asia-Pacific,” said Andrew
Burdall, CEO of SatComms.
“With SpeedCast’s experience
and infrastructure, we believe
that SatComms will have the
opportunity to drive further
growth and advance our
commitment to providing our
customers with reliable and
efficient solutions.”
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Mr. Burdall and Mr.
Cunningham will remain with
the newly merged entity and
take on leadership roles within
SpeedCast.
SpeedCast also announced
the appointment of a new
Independent Director—
Michael Malone, former Chief
Executive Officer of iiNet
Ltd., and the appointment
of a new Chairman of the
Board—John Mackay, current
SpeedCast Board Member and
former Chairman and Chief
Executive Officer of TransACT
Communications Pty Ltd.
Mr. Mackay takes over the
Chairman role from Edward
Sippel, Managing Director
for TA Associates, who will
continue to serve on the Board.
SpeedCast is a global
network and satellite
communications service
provider offering managed
networks services in over
60 countries; and a global
maritime network serving
customers worldwide.
Headquartered in Hong
Kong, with 14 international
sales and support offices
and 24 teleport operations,
SpeedCast’s infrastructure
serves the requirements of
customers globally. With more
than 4,000 links on land and at
sea supporting mission critical
applications, SpeedCast has
distinguished itself with a
strong operational expertise
and a highly efficient support
organization, which are the
foundation of SpeedCast’s
success. SpeedCast is majority
owned by TA Associates.
Please visit
http://www.speedcast.com/
for more info.

InfoBeam
O3b Networks + Timor Telecom—Broadband Betterment
Following this change, TT has
redesigned its Internet service
offer for new and current
clients and will be presenting,
this month, its new mobile

subscriber and broadband
Internet campaigns.

The O3b Networks’ infosite is
accessible via
http://www.o3bnetworks.com/

O3b Networks and
Timor Telecom (TT)
have announced an
agreement for high
throughput, low
latency capacity
that will enable
Timor Telecom to
provision new, much
faster, high speed
broadband, improving
user experience and
allowing for more
and better services
and content.
The use of O3b
satellites, which are
closer to the Earth
than conventional
geostationary satellites,
reduces latency,
increases Internet speed
and improves voice and
video quality for the
user.
This change will allow
Timor Telecom (TT), one
of the first operators
in the world to use
this technology, to
significantly increase its
broadband coverage
and improve the speed
and quality of its
services for corporate
and private clients.
With more than
600,000 clients, TT is
investing in technology
innovation and
supplying new services
and products that meet
the needs of its clients.
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University of Alabama in Huntsville: How Do We Clean Up The Junkyard Orbiting Earth?

The biggest-sized junkyard in
the world orbits Earth, and
a University of Alabama in
Huntsville (UAH) aerospace
systems engineering
graduate student said it’s
time to get active about
reducing the debris field
before we reach a tipping
point beyond which we may
not be able to do much.
“Debris is the hot topic that
nobody wants to touch,” said
Tom Percy. Percy is the primary
author with his advisor, UAH
Mechanical & Aerospace
Engineering professor Dr. D.
Brian Landrum, of a paper that
outlines methods and policies
that could be employed to
mitigate space debris.
“I saw a need in the space
community, with my systems
engineering background, to walk
people through the thought
processes of how you apply a
systems engineering approach to
policy questions,” Percy said.
In early April, according to
news reports, the International
Space Station (ISS) had to
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change position to avoid a
space debris field of parts
from an old Ariane 5 rocket
launched by the European
Space Agency that came
within 1,000 feet of the station.
It was the second time in three
weeks ISS had to sidestep
space junk.
Everything that gets shot
into Low Earth Orbit (LEO)
eventually becomes junk—
even, one day, ISS itself. It’s
just a matter
of time.Time is also a factor
that can work against proper
disposal of satellites nearing
the end of their lives. Satellites
now in orbit have been
designed to carry a bit more
fuel in their tanks for use when
they get old, to propel them
into an orbit where they will
re-enter the atmosphere and
burn up within 25 years or so.
However, because the current
standards for being a good
space neighbor by taking out
your garbage are guidelines
rather than mandates,
there’s nothing in place now

to prevent the owner of a
communications satellite from
using that last bit of fuel to
reboost its orbit and add more
years to its longevity.
That’s one way Percy said we
get large space debris from
dead satellites, along with
spent rocket stages and panels
and other big parts that come
off in flight, or when space junk
collides with other space junk
or orbiting working satellites.
In 2009, the Iridium 33 and
Cosmos 2251 satellites hit in
the first accidental hypervelocity
collision between two intact
artificial satellites in Earth
orbit. Iridium was an
operational communications
satellite. Cosmos was Russian
space junk and no longer
actively controlled.
From the perspective of
populated areas on Earth, big
space junk is a worry.
“What we’re really concerned
about is the big stuff that
comes in uncontrolled and
breaks up in the atmosphere
into big chunks,” Percy said.
Larger objects are more likely
to have parts survive re-entry,
posing a potential risk to
people on the ground. Think
Skylab, big parts of which were
strewn across Australia, if it
had landed in New York.
But the biggest worry for
satellites operating in orbit
comes from the smaller debris,
the stuff that’s 1 centimeter to
10 cm in size—from marble to
softball sized.
“We can’t see that stuff from
the ground, we can’t see it
with radar and we can’t see
it with satellites,” Percy said.
“Yet small debris has the
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greatest potential to damage
working satellites, rockets in
flight or even the ISS.
“The big stuff we have a
pretty good handle on, as far
as where it is,” he said.
“In the U.S., the Dept. of
Defense tracks it. If we know
where it is, we can move
to avoid running into it,”
Percy said. “Because we
can’t see the smaller stuff,
NASA predicts where it is but
avoiding it is nearly impossible
right now. Of course, tracking
and removal are two very
different things.”
In 1978, NASA scientist
Donald J. Kessler proposed
a scenario now known as the
Kessler Syndrome, or Kessler
Effect, where the density of
space junk reached a point
that collisions between
objects would cause a
cascade that would generate
further debris to promote
added collisions, potentially
rendering space exploration
unfeasible for generations.
In his paper, Percy outlines
policy initiatives and
engineering solutions that
could prevent that tipping
point from being reached.
“The keystone issue is how
to achieve a balance between
commercial economic
interests, practicality,
regulation and global
governmental cooperation,”
he said.
“What we’re concentrating
on now is the methods we can
use to reduce space debris
easier,” Percy said. “The work
I’m doing for my PhD is how
to deal with the problem
through design modifications
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or additions before a space
vehicle is launched.
“Working to equip future
craft for their eventual removal
could have a large impact,” he
said, because the size of the
space community is growing
quickly, from 16 nations two
decades ago to 46 now.
Getting relatively new
and emerging spacefaring
countries like Saudi Arabia
and India onboard with debris
control that starts at the design
and launch phases will do
much to reduce the future
problem, according to Percy.
Engineering solutions for
future spacecraft depend on
type and size, as well as orbit.

A deployable sail attached
to a satellite could gradually
slow it in low Earth orbit so
it eventually burns up in the
atmosphere. Or a small and
light dedicated ion propulsion
pack can nudge a craft into
contact with the atmosphere.
“Implementing these
engineering solutions on
satellites before launch is
becoming more critical in
the burgeoning age of cube
satellites, when scores of
satellites can be launched from
a single rocket,” said
Dr. Landrum.

“Pre-launch engineered
solutions will probably have to
be coupled with some form of
active debris removal system to
clear older debris and avoid the
Kessler Syndrome,” Percy said.
“We’re investing some time
and resources into active
debris removal and how that
can be accomplished now.
“It’s the point where the
technology interfaces with
governments and policies that
still has to be mapped out.
“The way the regulations
are now, they are more like
guidelines,” Percy said.
“There are pockets of
groups all over the world that
are looking at active debris

removal,” he said. “I don’t
think we’re ready yet to say
here’s the way to do it. I’m
optimistic that we can do
something about it because
there are enough people who
know about the problem and
want to fix it.
“The more conversations
we have about the problem
of space debris, the better
traction the issue will have.”
Journal Reference:
1. Thomas K. Percy, D. Brian
Landrum. Investigation
of national policy shifts
to impact orbital debris
environments. Space Policy,
2014; DOI: 10.1016/j.
spacepol.2014.02.003

Fraunhofer-Gesellschaft—Making Light Work Of Orbit + Attitude Control

The new gyroscope could
one day help a satellite
bus like this with attitude
detection: the platform of the
approximately one-meter long
TET-1 satellite.
Credit: © Astro
Feinwerktechnik Adlershof
GmbH
Microsatellites have to be
very light—every gram
counts The same applies
to the gyroscopes used
to sense the satellite’s
orientation when in orbit.
A novel prototype is seven
times lighter and significantly
smaller than earlier systems.
When you observe the sky
on a clear night, the twinkling
objects you see may not only
be stars but also humanmade satellites. Occasionally
visible from Earth, these
orbiting spacecraft come in
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different sizes, from large
telecommunications and
TV satellites to the smaller
scientific satellites that serve as
space laboratories.
The measuring instruments they
carry on board send back data
to researchers on the ground for
use in various projects.
An example is the TET satellite,
which scientists are using to test
the capacity of new measuring
systems to withstand the
inhospitable conditions of space
missions. If they pass these tests,
they can be incorporated in
other small satellites.
One such system is the
gyroscope developed by
researchers at the Fraunhofer
Institute for Reliability and
Microintegration IZM in
Berlin in collaboration with
the engineering specialists at
Astro- und Feinwerktechnik
Adlershof GmbH.
Satellites use gyroscopic
sensors to determine their
orientation relative to their orbital
position as a backup system if

their star tracker is inoperative or
if star visibility is degraded.
Such attitude control
systems require at least three
gyroscopes, one for each
direction of movement. They
measure the satellite’s rate
of rotation and calculate its
orientation on the basis of
the most recent reliable data
supplied by the star tracker.
The gyroscopes must be
able to withstand the extreme
temperature fluctuations
encountered in LEO—where
temperatures range between
minus 40 and plus 80 degrees
Celsius—without damage, and
remain operable for several years
despite the high solar radiation.
A further requirement is that
they should be as small and
light as possible, because
payload capacity is limited
and every gram saved on
the launch pad immediately
translates into lower costs.
Finally, the gyroscopes must
be energy-efficient, because
microsatellites only have a tiny
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solar panel to generate the
power they need.
“Our gyroscope withstands
the inhospitable conditions of
space, and is also significantly
smaller, lighter, and consumes
less energy than comparable
solutions,” says Michael
Scheiding, managing director
of Astro- und Feinwerktechnik
Adlershof GmbH. Instead of
the usual 7.5 kilograms, it
weighs in at a little less than
one kilo.
The scientists have also
significantly reduced its volume.
While similar devices are usually
about the size of a shoe box,
the new gyroscope measures
just 10 x 14 x 3 centimeters,
i.e., no larger than a wallet. The
researchers’ ultimate aim is to
halve the size of the system yet
again. Another advantage is
that it requires approximately
half as much energy as
comparable devices.
http://www.fraunhofer.de/

InfoBeam
Haigh-Farr—Buttoning Down Communications
The antenna provides both
low voltage standing wave
ratio (VSWR) and excellent
omnidirectional pattern
coverage when operating
within the 1.4-2.7 GHz and 4.05.5 GHz frequency ranges.
Haigh-Farr button antennas
are designed for applications
where size and weight are
critical, as they use well-proven
materials and methods of
construction to provide a solid
package that requires only
one “D” hole installed in the
vehicle for mounting.
Haigh-Farr’s newest addition
to its line of Broadband
Button Antennas (Model
BN1-13110) is designed

Superb protection is
obtained through the use
of a high-impact, hightemperature radome with
excellent properties in
environments containing
moisture and contaminants.
For further info, please visit
http://www.hvaigh-farr.
com/button.shtml

to operate at telemetry
frequencies within the L-, S-,
and C-band.
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Iridium and Rutgers University—The Challenger Glider Mission Partnership

Iridium Communications Inc.
and Rutgers University’s
Coastal Ocean Observation
Lab (RU COOL) have
announced that Iridium
will be a key technology
sponsor to the Challenger
Glider Mission.
The project, a symbolic
re-creation of the first global
scientific ocean survey
conducted by the HMS
Challenger in 1872, is led by
Rutgers’ students and faculty.
The mission plans to “fly”
16 autonomous underwater
gliders worldwide, covering all
five ocean basins, collecting
an unprecedented undersea
dataset to better equip
researchers with the tools to
predict the ocean’s future and
its impact on global weather.
“The health of our oceans
is truly an indicator of the
health of our planet, and the
Challenger Glider Mission will
provide the kind of highresolution data desperately
needed by researchers to
evaluate and assess the current
ocean state,” said David
Wigglesworth, Vice President &
General Manager, Americas and
Global M2M Services, Iridium.
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“We’re thrilled to be
associated with the project,
and excited to provide
connectivity via the Iridium®
satellite network for this
endeavor. Our products and
services uniquely provide
reliable and global coverage,
with a small form factor, which
are all obvious necessities for
the success of this mission.”
The Challenger Glider
Mission will be conducted
from 2014 to 2016 through
coordinated flights of the core
glider fleet plus volunteered
gliders from other academic
and government institutions.
Each glider will fly a 6,000
to 8,000 kilometer leg
following the ocean gyre
circulation around the five
major ocean basins.
The global-class gliders used
in the mission—the Teledyne
Webb-Slocum glider—is a 2.2
meter autonomous underwater
vehicle that collects data as it
moves through the ocean in
a saw-tooth shaped gliding
trajectory, achieving a forward
speed of 25 to 35 kilometers
per day.
The primary vehicle
navigation system uses an

onboard GPS receiver coupled
with an attitude sensor,
depth sensor, and altimeter
to provide dead-reckoned
navigation. Iridium, through its
global satellite circuit switched
data service, provides primary
two-way communications.
“We’re pleased to be working
with the Challenger Glider
Mission and Iridium on what is
an extraordinary project,” said
Bill Woodward, President and
CEO, CLS America, Iridium’s
partner that provides the
technical and administrative
communications interface
between the gliders and the
Iridium system.
“The Teledyne WebbSlocum glider, paired with the
Iridium satellite network, is a
fantastic solution for this kind
of research. The results of
this mission will be invaluable
to the research community,
which in turn will have a
profound effect globally on
many industries.
“For one example, a better
understanding of the changing
oceans will benefit the
maritime industry, as it could
lead to improved weather and
ocean condition forecasting.”
Each glider will capture
continuous readings of ocean
temperature, salinity and
currents. This data will be
transmitted to researchers via
the Iridium satellite network
when the glider surfaces.
Iridium’s network is uniquely
suited to these kinds of
applications, given its low
latency, superior availability
and reliability.
Furthermore, Iridium’s
near-polar orbit means it is
the only satellite network to
provide truly global coverage,
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an essential for projects that
span the globe, such as the
Challenger Glider Mission.
Additionally this is a great
demonstration of the low
power consumption of Iridium
transceiver technology and its
robustness in what can be an
extreme environment.
“The technology
underpinnings of this
mission are truly enabling
our researchers to gather
more and better data than
ever before, enhancing the
basis of knowledge for future
generations,” said Scott Glenn,
Co-leader of the Challenger
Glider Mission and Professor
of Physical Oceanography at
Rutgers University.
“Part of our goal with this
mission is to increase global
ocean literacy. This expanded
dataset will enable students
and researchers to focus on the
science of their local waters,
as well as be a part of a global
research community, all working
toward understanding the
ocean’s role in regulating the
changing climate and weather.”
For more information on
Iridium and the Iridium satellite
network, go to
http://iridium.com.
More information on the
Challenger Glider Mission can
be found at
http://challenger.marine.
rutgers.edu/.
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Airbus Defence and Space, ESA, BAE Systems—A Debut, Developments + Doings...
In the presence of the
German Chancellor Angela
Merkel, the European Space
Agency (ESA) and Airbus
Defence and Space, as the
industrial prime contractor,
recently signed the first
contractual documents to
start the development and
construction of a series of
MetOp Second Generation
(MetOp-SG) weather
satellites at the International
Airshow ILA in Berlin.

for the Exploitation of
Meteorological Satellites.
MetOp-SG will provide
continuity and enhancement
of meteorological data
with improved spectral and
spatial resolution compared
to the measurements
currently provided by the first
generation of MetOp satellites,
also built by Airbus Defence
and Space.
A complete range of
observations will be realized

Artistic rendition of MetOp-SG.
Image courtesy of Airbus Defence and Space.
“MetOp-SG will further
increase the benefits of
accurate weather prediction
based on state-of-the-art
European technologies,”
said François Auque, Head of
Space Systems. “Already the
current MetOp satellites we
built are the largest provider,
worldwide, of measurement
data for weather forecasts
and thus contribute to socioeconomic benefits worth
several billion Euros for
European citizens every year.”
The program is a cooperative
undertaking between
ESA and EUMETSAT, the
European Organisation
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using 10 different instruments,
covering ultra-violet, visible,
infrared and microwave
spectral bands.
As for the first generation,
mission products will allow
data assimilation into
Numerical Weather Prediction
(NWP) models. They will
deliver crucial information
on atmosphere temperature
and water profiles, on cloud
detection and analysis, on
sea surface temperature and
winds, extending to trace
gases and air quality.
The addition of new
instruments observing
an extended spectral range

enables the collection
of new environmental
mission observations.
The MetOp-SG space
segment consists of two
series of satellites, with up
to three of type “Satellites
A” (with a focus on optical
instruments) and up to
three of type “Satellites B”
(with a focus on microwave
instruments). Both types will
be based on Astrobus high
power platforms.
The “A” satellites are to
be developed and built
under the industrial lead of
Airbus Defence and Space in
Toulouse (France), the design
and manufacturing of the “B”
satellites will be led by the
company’s Friedrichshafen site
in Germany.
Airbus Defence and Space
will lead an international
industrial consortium to
procure more than 150
different equipment and
services for the spacecraft’s
platforms and instruments.
A dedicated launch is
planned for each satellite
with launch masses of
approximately 4 tons. The
satellites will be placed in a
sun-synchronous polar orbit,
at 834 kilometers altitude (the
same as the first generation
MetOp satellites). The nominal
lifetime of each satellite is 7.5
years.
The launch of the first
“Satellite A” in 2021,
followed by the first “Satellite
B” in 2022, will mark the
deployment of EUMETSAT´s
new polar system. Three sets
of each Satellite A and B will
ensure nominal operational
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lifetime of up to 21 years (with
6 months of in-orbit overlap
between successive satellites
of a series).
The Airbus Defence and Space
infosite may be accessed via
http://www.astrium-geo.com/
Airbus Defence and Space
and BAE Systems have
launched a strategic alliance
to produce, market and
sell innovative geospatial
intelligence (GEOINT)
products and solutions
using state-of-the-art data
collected exclusively by
TerraSAR-X and TanDEM-X
radar satellites.

Artistic rendition of the
TerraSAR satellite. Image
courtesy of DLR.
Under the terms of the
partnership, Airbus Defence
and Space and BAE Systems
will jointly develop a new
line of global SAR (synthetic
aperture radar) products
that are unrivaled in terms
of accuracy, resolution and
quality. The two companies
will exclusively market these
products to U.S. government,
commercial, and select
international customers.
“BAE Systems’ unique
expertise will leverage the
SAR data we are collecting
into refined sets of geospatial
intelligence products,
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that meet stringent U. S.
government standards,”
said Evert Dudok, Head of
Communications, Intelligence
& Security at Airbus Defence
and Space.
The precision and richness of
Airbus Defence and Space’s
radar data products, combined
with the rigor of BAE Systems’
GEOINT exploitation and
analysis expertise, will drive
the development of advanced
geospatial products that will
benefit both the public and
private sectors. The resulting
GEOINT products will enhance
mission planning for defence
customers, support flight
systems, improve emergency
response, and help the world’s
energy sector strategically plan
new power grids, plot pipelines
and manage resources.
“The Airbus Defence
and Space radar satellite
missions are collecting data
of unprecedented quality and
accuracy on a global scale,”
said DeEtte Gray, president of
BAE Systems’ Intelligence and
Security sector. “The products
we are teaming to develop
represent a major leap forward
in SAR-based products and
services that enhance various
sophisticated applications.”
TerraSAR-X and TanDEM-X
are very high-resolution
X-Band SAR systems that
collect data for precision
change detection applications,
maritime monitoring, digital
elevation modeling, ground
control point extractions and
topographical mapping in
cloud persistent regions. The
two satellites also acquired
the data used to produce
Airbus Defence and Space’s
state-of-the art WorldDEM™,
which is a highly accurate,
homogenous global digital

elevation product.
The BAE Systems infosite is
located at
http://www.baesystems.com/
Airbus Defense and
Space had initiated space
qualification testing of its
Astrix 1090 high-precision
Fiber-Optic Inertial
Reference Unit in February
and will conclude with
the Qualification Review
milestone in early July 2014.

The Astrix 1090 FOG. Photo
courtesy of Airbus D&S.
“The Astrix family of FOGs
have well-established flight
heritage and a reputation
for high performance,” said
Jean-Pierre Domenget,
head of the Space Platform
Electronics business cluster
in Airbus Defense and Space.
“By leveraging this existing
product family technology,
the Astrix 1090 is a low risk
option that provides the best
price-performance ratio on the
market. It is ready for delivery
only 12 months after order,
ideal for short satellite build
schedules. Needless to say,
the Astrix 1090 has generated
immense customer interest.”
The Astrix 1090 joins its
siblings, the Astrix 120 and
Astrix 200, to supply very high
accuracy rotation rate data
with extremely low noise,
crucial for space systems
stabilization, pointing and
attitude control. With its high
reliability and powered-on

lifetime to exceed 15 years,
the three axis Astrix 1090
is specifically designed and
certified for long-duration
missions. It may be used on
small to large satellites due
to its small volume and only
12 watt power consumption.
Multiple performance levels
are available with the Astrix
1000 series, which together
with an accelerometer option
provides the flexibility to
support a range of satellite
missions from telecom
to interplanetary.
The flash memory Solid-State
Recorder (SSR) products of
Airbus Defense and Space
have passed all NASA
space qualification test
requirements successfully. In
addition, the company’s flashbased SSR has exceeded
20 months of operation in
orbit onboard SPOT 6, the
first commercial satellite to
deploy this technology.
The Electronics Business Line
of Airbus Defense and Space
is the only company with a
commercially available SSR
with flash technology certified
for space applications. For U.S.
customers, Airbus Defense
and Space flash memory is
qualified in accordance with
NASA GSFC Parts Document
EEE-INST-002.
“Flash Solid-State Mass
Memory provides far greater
storage capacity at a lower
operating cost than SDRAM.
The advantages have been
confirmed on SPOT 6 where
our flash SSR has a flawless
track-record in an Earth
observation mission,” said
Tim Pike, Product Manager for
Payload Data Handling
at Airbus Defense and
Space Electronics.
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The NEMO flash memory
Solid-State Recorder (SSR)
products of Airbus Defense
and Space have passed all
NASA space qualification
test requirements. Photo is
courtesy of Airbus D&S.
Flash memory offers significant
reduction in SSR size, weight
and power consumption as
well as substantial cost savings.
Compared with previous SSR
generations based on SDRAM
technology, SSR units based
on flash technology typically
provide 60 percent higher
storage capacity with 2.5 times
less mass and five times less
size, while consuming 3.5
times less power. The new
NEMO SSR provides 0.5Tbit
storage capacity in only 6.5Kg,
while consuming less than 10W
in simultaneous record and
replay operation. Since flash
technology is non-volatile,
the unit can be completely
powered down while retaining
the stored data.
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InfoBeam
NBN Co—Strategic Report Finds Broadband Needs To Triple For The Bush
A new National Broadband
Network (NBN Co) reveals
that the firm expects
broadband connections in
the Australian bush to triple.
The report indicates...

Corporate Plan, to be released
later in the year. Among the
key findings of the Fixed
Wireless and Satellite Review:
•

• Demand outside fixed-line
footprint up to three times
greater than originally anticipated
• Near doubling of fixed-wireless
footprint can serve 85 percent
more users
• Fiber-to-the-Node network
should be extended

•

• Tighter management of scarce
satellite capacity needed to
deliver robust speeds to users
• Funding requirements for
expanded program in line with
Strategic Review; 33 percent
more funding required than in
previous Corporate Plan
• Closer co-operation with mobile
operators required to identify
tower-sharing opportunities

The company building and
operating the National
Broadband Network will make
high-speed Internet available
to more Australians in rural and
low-density areas.
A review of NBN Co’s satellite
and fixed-wireless programs
estimated there was demand
for the NBN from more than
600,000 families, farms and
businesses outside Australia’s
cities by 2021. That’s up to
three times greater than
originally anticipated.
The Fixed Wireless and
Satellite Review follows
NBN Co’s Strategic Review
of the rollout in the fixedline footprint, published in
December 2013.
Both documents will form key
inputs into the company’s new
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•

•

Up to 620,000 homes,
farms and businesses
outside the fixedline footprint will be
connected to the NBN
by 2021, up from the
230,000 envisaged
in NBN Co’s 2012-15
Corporate Plan
To accommodate the higher
take-up, NBN Co must:
» improve all
construction methods
» nearly double the
number of fixed-wireless
base stations from 1400
to 2700 to serve 85
percent more premises
» extend the reach of
the fiber-to-the-node
network to serve the
needs of up to 25,000
homes, farms and
businesses that had
been slated for a
fixed-wireless or
satellite connection
The company must also
secure additional radio
spectrum to ensure
80,000 premises located
in the urban fringes of
cities and other major
population centers,
such as the Gold Coast
hinterland, can receive
the fixed-wireless NBN
The fixed-wireless and
satellite programs will
cost up to $5.2 billion
by 2021—around a third
more than originally
anticipated—but
contribute just $1 billion
in accumulated revenues

over the period (versus
c.$200 million), even
with the greater take-up
rate. This reflects the
loss-making nature of
serving premises outside
the fixed-line network.
These higher cost
assumptions align with
those made about the
non-fixed line footprint
in the December 2013
Strategic Review. No
further changes are
necessary to the peak
funding requirements
should NBN Co decide
to implement the
recommended approach.
NBN Co CEO Bill Morrow said,
“A central aim of the NBN
is to ensure all Australians
have access to high-speed
broadband no matter where
they live or work so they
can participate in the digital
economy. This comprehensive
review sets out a range of
options that can help us deliver
better broadband to more
people more effectively in
rural, remote and low-density
areas. In order to meet the
higher-than-expected demand
for broadband in these areas,
the review tells us we need to
think smarter about the way
we use technology. That way
we can meet the needs of those
Australians who stand to benefit
most from fast, affordable and
reliable broadband.”
As of this writing, the fixedwireless network covered
80,868 premises, with 12,859
connected to the NBN. There
were 43,652 premises using
the NBN Interim Satellite
Service. The comprehensive
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review also considered a
range of alternative operating
models and commercial
options for both the satellite
and fixed-wireless networks,
including sale-and-leaseback
arrangements and joint
ventures with private
operators, but ultimately
recommended they continue
to be managed by NBN Co
and remain in public ownership
for the foreseeable future.
The report did, however,
recommend that NBN Co
explore closer cooperation
with mobile operators to
maximize the opportunity to
share towers.
The Review also urged NBN
Co and its customers, the
retail telecommunications
providers, to work together
to carefully manage the
available capacity on the two
Long Term Satellites. It said
satellite products should be
designed to include better
and more enforceable fair
usage controls to enable all
users to receive consistent,
quality performance from
the new satellites, at up to
25Mbps wholesale speeds.
It further suggested that
the commencement date
for the Long Term Satellite
Service be moved to early
2016, or sooner if possible,
to enable NBN Co to focus
on its activation as well as the
migration of services from the
Interim Satellite Service.
The NBN Co infosite is located at
http://www.nbnco.com.au/

InfoBeam
European Space Agency + Empa - Swiss Federal Laboratories—Comet Landing

Artistic rendition of the Rosetta Orbiter.
Image courtesy of ESA/ATG medialab.
In March of 2004, the
Rosetta orbiter was
launched into space to
analyze and observe the
nucleus and environment
of the comet 67P/
Churyumov-Gerasimenko.
Among the equipment on
board were highly complex
metal ceramic sensors
integrated into two
mass spectrometers.
The devices were specially
developed for the mission to
measure gas particles in the
vicinity of the comet.
Little research has been done
on comets and they still hold
many secrets. One theory is
that comets brought water
(and thus possibly even life)
to Earth.
Although space probes have
been able to carry out isolated
investigations, this has only
been while the comets were
flying past. At least until now.
The European Space Agency
(ESA) developed the Rosetta
space probe in conjunction
with numerous European
institutions. This will be the
first probe not only to collect
measurement data “en
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passant” as it were, but to
accompany the comet—and
even to land on it.
Various devices on board
are measuring, mapping and
analyzing the comet and the
gases and molecules in its
environment over a period of
two years.
Even the interior of 67P/
Churyumov-Gerasimenko will
not be spared. A specially
designed “lander” will—as
its name implies—land on
the surface of the comet and
investigate its properties and
its nucleus.
Numerous institutions
are involved in the project,
including the University of
Bern, which was responsible
for developing ROSINA (the
Rosetta Orbiter Spectrometer
for Ion and Neutral Analysis).
This group of instruments
consists of two mass
spectrometers and a pressure
sensor. The researchers from
Bern brought Empa on board
to undertake the development
and manufacture of the ion
optical sensors for the two
spectrometers. These not only
had to be lightweight, but also

had to withstand the harsh
conditions of space.
After its cosmic rendezvous
with the comet, ROSINA will
analyze ions and neutral gas
particles in the (extremely
“thin”) atmosphere and in
the ionosphere of 67P/
Churyumov-Gerasimenko.
This will enable conclusions
to be drawn about how the
solar system was formed. The
DFMS (double focusing mass
spectrometer) has two different
operating modes, a gas mode
for measuring neutral gas
particles and an ion mode for
analyzing ionized particles.
The RTOF (reflectron timeof-flight) mass spectrometer
enhances the DFMS by
increasing the sensitivity of the
whole instrument.
Mass analysis is carried out
by means of the time-of-flight
technique. This allows the
combination of extremely high
mass and time resolutions. This
enables snapshots to be taken
over the entire measurement
range from 1 to 1000 amu
(atomic mass unit).
The ion optical modules for the
two mass spectrometers were
developed and manufactured
by a team led by Empa engineer
Hans Rudolf Elsener. A major
challenge was to translate
the ideas and requirements
of the astrophysicists into a
multifunctional “space-grade”
product capable of satisfying the
highest demands: it had to be
ultra-lightweight, mechanically
robust, high-voltage resistant
and very precise.
In addition to making design
modifications, Elsener also
developed various processes to
join “unusual” materials, such
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as metals and ceramics, to
each other.
The individual components
were not screwed together as
would usually be the case, but
instead were brazed in a vacuum
furnace. During this process,
the materials are chemically
bonded using brazing materials.
This requires a range of different
coatings, all of which have to be
tested beforehand.
The parts to be joined are in
a solid state—only the brazing
material is fused and reacts
with either the coating or the
base material.
The methods and technologies
developed at Empa were so
successful that further space
projects soon followed. Elsener
and his team are currently
developing a new ion optical
sensor for an even smaller and
lighter mass spectrometer for
the Russian/Indian “LUNA”
Moon mission, and Empa
engineers also recently made
highly complex modules and
sensors for the European/
Japanese “BepiColombo”
mission to Mercury.
Although the probe will not
reach the comet until August,
the first measurements have
already been taken. During
the flight to the comet, the
mass spectrometer analyzed
Rosetta’s exhaust gases
and the components of the
calibration gases.
The equipment tests
carried out recently were
also successful and nothing
now stands in the way of
the encounter with 67P/
Churyumov-Gerasimenko.

InfoBeam
NOAA + Space Foundation—An Award Winning Presence
The international COSPASSARSAT rescue network,
responsible for saving
more than 37,000 people
worldwide, including more
than 7,300 in the United
States thanks to NOAA
satellite operations, has
been inducted into the
Space Foundation’s Space
Technology Hall of Fame.
The COSPAS-SARSAT
system is one of two
inductees into the hall that
was announced at the 30th
Space Symposium at the
Broadmoor Hotel in Colorado
Springs, Colorado. The honor
recognizes technologies
originally developed for space

applications that now improve
life on Earth. COSPAS-SARSAT
comprises 43 countries and
organizations. The United
States, France and Canada
make up the “SARSAT”
(Search and Rescue Satellite
Aided Tracking) portion, while
the Russian Federation leads
the COSPAS portion.
Since the inception of
COSPAS-SARSAT in 1982,
NOAA satellites have been
a part of the system, which
uses a network of other
spacecraft to quickly detect
and locate distress signals from
emergency beacons onboard
aircraft and boats, and from
handheld personal locator

beacons called PLBs. In the
United States, when a NOAA
satellite finds the location of a
distress signal, the information
is relayed to the SARSAT
Mission Control Center based
at NOAA’s Satellite Operations
Facility in Suitland, Maryland.
From there, the information
is quickly sent to a Rescue
Coordination Center, operated
by either the U.S. Air Force for
land rescues or the U.S. Coast
Guard for water rescues.
By law, owners of emergency
beacons are required to register
them with NOAA at http://www.
beaconregistration.noaa.gov/.
The registration information
often helps provide better,
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faster assistance to people in
distress. At the start of May,
NOAA’s database contained
more than 411,000 registrations.
For more information about
NOAA SARSAT,please visit
http://www.sarsat.noaa.gov/
Additional NOAA Satellite and
Information Service:
http://www.nesdis.noaa.gov/
To learn more about the Space
Technology Hall of Fame
event, please access
http://www.
spacesymposium.org/about/
space-foundation-awards/
space-technology-hall-fame

41

InfoBeam
IHS—The Formation Of The Asian M2M Alliance

With cellular machine-tomachine (M2M) connections
in Asia expected to more
than triple in the coming
years, local wireless
operators have banded
together in a group
dedicated to facilitating
M2M deployments in
the region.
The installed base of wireless
M2M connections in the
Asia-Pacific (APAC) region will
rise to 109.0 million in 2017,
up from 32.6 million in 2012,
according to IHS Technology.
By 2017, Asia-Pacific is set
to be the second-largest
regional M2M market,
behind only Europe in total
cumulative cellular M2M
connection volume.
This past January, 11 operator
members of the Bridge
Alliance in the Asian-Pacific
region formed the Bridge
M2M Alliance. The group
was chartered to promote
the growth of cellular M2M
services in APAC.
The 11 founding Bridge M2M
Alliance operators were Airtel
of India, AIS of Thailand, CSL
of Hong Kong, Globe of the
Philippines, Maxis of Malaysia,
MobiFone of Vietnam, Optus of
Australia, SingTel of Singapore,
SK Telecom of South Korea,
Taiwan Mobile of Taiwan and
Telkomsel of Indonesia.
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Together, these companies
provide connectivity to
more than 570 million
mobile subscribers in the
Asia-Pacific region. The
Bridge M2M Alliance will
specifically address market
inhibitors unique to the
Asia-Pacific region.
Asia-Pacific boasts a plethora
of cellular air interface
standards, including CDMA,
WCDMA, TD-SCDMA, and
TD-LTE. This diversity makes
the value proposition of a
multinational deployment,
either to enable one device to
travel among several countries
or to enable on stock-keeping
unit (SKU) of a device to be
shipped to multiple countries,
harder to attain.
This diversity is not present
in other regions to the same
degree. Europe, for example,
has largely standardized on
GSM, WCDMA and FD-LTE.
Also, compared to regions,
Asia-Pacific has more countries
separated by large bodies
of water, which reduces
opportunities for connected
devices to travel from country
to country.

For example, there is little
chance that long-haul truck
fleets will need to be tracked
from South Korea traveling to
China or from Australia
to Japan.
This situation is in contrast,
again, to Europe, or North
America, where there is
significant movement via direct
land borders.
Finally, major country-level
M2M markets in Asia-Pacific
are developing along more
individual lines from one
another than is the case in
other regions.
For example, M2M in China
is heavily state-driven, with
strong government support
for the IoT and smart-city
development. This parallels
the country’s growing
connected-car market, which is
more market driven.
South Korea, in comparison,
is relatively more focused on
consumer connected devices
and smart home applications,
while the Japanese M2M
market is diverse, ranging from
smart-vending machines to
connected cars.
In contrast, the M2M
markets in North America
and Europe tend to be more
homogenous, facilitating
multinational deployments.
Despite these significant
structural barriers, IHS
believes there is little doubt
that rapid growth will occur
in multinational M2M
deployments in APAC.
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To the extent that such
deployments occur, the Bridge
M2M Alliance is beneficial. Key
benefits are a harmonization
in commercial terms—such as
service-level agreements (SLAs)
and customer support, technical
interoperability between
different operators’ platforms
and the joint development
of a supporting ecosystem of
technology vendors.
These findings are contained
in the report, “Cellular M2M
Market Tracker – Q1 2014,” in
the M2M Intelligence Service
of IHS. That URL is...
https://technology.ihs.
com/425668/cellular-m2mmarket-tracker-q4-2013

InfoBeam
EUMETSAT—Copernicus “Captures” Earth Necessities
EUMETSAT. “Even when all
of the Copernicus satellite
instruments are operational,
there will still be a need for
complementary data.”
Artistic rendition of the
Suomi-NPP satellite.

EUMETSAT has started
to deliver sea surface
temperature products to
Copernicus, the EU program
for monitoring the Earth
environment and security.
The data is derived from
the Suomi-NPP spacecraft
of the US National
Oceanic and Atmospheric
Administration (NOAA).
The sea surface temperature
data is being provided to
MyOcean2, the consortium
tasked by the European
Commission to deliver the
pre-operational Copernicus
marine service.
EUMETSAT has been
designated by the European
Commission as the provider
of data from the Suomi-NPP
polar-orbiting satellite to
the Copernicus marine and
atmosphere services under a
project known as SNPP4C.
Through this project,
EUMETSAT will also deliver
atmospheric composition
products to MACC-II,
and ocean color products
to MyOcean2.

EUMETSAT’s long and
productive relationship with
NOAA is key to the success of
the project.
Sea surface temperature
has important
applications in
understanding and
predicting ocean
currents, as well as
the development
of weather systems
over open water.
Data from SuomiNPP is transmitted
in near real-time,
traveling via the
NOAA ground
segment to
EUMETSAT, where
it is tailored for
the Copernicus
service’s
requirements.
The product is
disseminated on
EUMETCast.
“The new sea
surface temperature
product is a
valuable addition to
our service,” says
Laurence Crosnier,
MyOcean Central
Product Manager.

“We are pleased to rely on
EUMETSAT for the tailoring
and distribution of
essential data.”
“This project demonstrates
that we can create a smooth
path from other satellite
operators to European users,”
said Simon Elliott, the project
manager for SNPP4C at
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EUMETSAT information is
readily available at
http://www.eumetsat.int/
website/home/index.html
NOAA’s infosite may be
accessed via
http://www.noaa.gov
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High Throughput Satellites + The APAC Region
By Dave Rehbehn, Senior Director, Marketing, International Division, Hughes Network Systems

H

igh Throughput Satellites (HTS) are currently an extremely
hot topic within the satellite industry. These are Ka-band
satellites and are optimized for data applications, using
such techniques as multiple spot beams with extensive frequency
reuse, which means they achieve significantly greater capacity
than that of conventional Ku- or C-band satellites optimized for
broadcast applications such as TV.

For example, the EchoStar XVII satellite with JUPITER™ highthroughput technology covers North America with 60 spot beams
and has well in excess of 100Gbps of capacity, enough to deliver
high-speed Internet service to an estimated 1.5 to 2 million
HughesNet subscribers.
Indeed, HTS investment in North America has been justified because of
the huge consumer demand for high-speed Internet access, now with
well over 1 million subscribers enjoying high-speed Internet access
via satellite from the two providers, Hughes and ViaSat. And they

An artistic rendition of the EchoStar XVII satellite with
Hughes’ JUPITER™ high-throughput technology.
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have both announced plans to launch next generation HTS satellites payload, or even a dedicated Ka-band payload but with a smaller
in 2016, bringing total capacity over North America to well over satellite mass (and thus lower capacity), may be attractive to service
400Gbps. However, not every region in the world has the addressable providers for a variety of reasons, including:
market to justify the kind of significant satellite broadband investment
that we see in North America.
•
Small geographic coverage area—perhaps the target market
is one country of modest size
The Asia/Pacific region’s key market characteristics are indeed different
than North America’s, which directly impacts the satellite broadband
•
Anticipated slow fill rate—the take-up in developing parts
service business.
of the world may be slower than North America or Europe,
thereby reducing the need for immediate deployment of
•
Many different markets—Asia/Pacific consists of many
a lot of capacity. In these areas, it makes more sense to
different countries, each with its own language and
optimize for coverage rather than capacity
individual culture. The implication of this is that a single
marketing campaign cannot effectively reach this diverse
•
Lower capex—the cost to implement a partial payload on
population. As a result, Asia/Pacific needs to be viewed as a
a satellite will be significantly less than the cost to launch a
collection of independent markets.
dedicated satellite
•

Smaller market—A corollary is that each of the markets
is necessarily a fraction of the entire region. Some of the
markets, such as Indonesia, are quite large and with high
population density; but others, such as the island nations,
are quite small with low population density.

•

Economics—High-speed satellite Internet access in North
America today is available with multiple plans to suit
different budgets, with the most popular at 10 Mbps
downloads for $40 per month. Even at scaled down rates
and prices, any successful HTS broadband venture in Asia/
Pacific region will require a substantial base of subscribers
with the ability to pay.

For these reasons and more, it is not necessarily true that “bigger is
better.” In fact, “bigger is better” only when the fill rate or usage of
the capacity is certain to be quickly consumed. Where market demand
may be uncertain, a smaller capacity can enable an operator to ease
into a market with a lower investment.

Dedicated Or Open Systems
There are a number of different business models in practice for the
new generation of high-throughput satellites. The largest, such as
EchoStar XVII with JUPITER high-throughput technology, provides
well over 100Gbps of capacity over North America and operates as a
dedicated system.

As illustrated in Figure 1, a dedicated system is one where a single
entity operates the satellite, procures the ground system, and offers
the services directly and/or through one or more retail partners to
end-users. In this so-called “Mbps model” construct, the operator
is maximizing its return on investment by ultimately selling Mbps
through a variety of service plans and there is limited possibility for an
Hosted Payloads Or Smaller Satellites
independent service provider to purchase satellite bandwidth alone
Just because the industry can make 100+ Gbps satellites does not mean for the purpose of offering its own services.
that every operator should be planning to deploy such large capacity. Of
the more than 50 active HTS communication projects (either on orbit or
planned), the majority of these systems are employing a partial payload
for the HTS application (which can be either Ka- or Ku-band). With this
approach, satellite operators are able to incrementally add HTS capacity
onto a satellite whose primary mission may be the traditional 36/54 MHz
Ku- and C-band coverage optimized for broadcast.
All of this means it is unlikely the region will see 100Gbps HTS systems
deployed in the foreseeable future. Instead, it is more likely that
satellite operators will implement HTS designs which more closely
meet the market reality.

Figure 1. Dedicated System
A good example of one such approach is the Hispasat
Amazonas 3 satellite launched in 2013. The Amazonas 3 satellite
supports the following payload:
In contrast, as illustrated in Figure 2 on the next page, an open highthroughput satellite system is one where the satellite operator sells
•
33 Ku-band transponders
bandwidth capacity to individual operators (so-called “MHz model”) who
•
19 C-band transponders
take on the responsibility to procure the ground systems, develop the BSS,
•
9 Ka-band spot beams
and then sell Mbps service plans through their distribution channels or
directly to end-users. This type of model is potentially attractive to a satellite
Assuming that these spot beams are 500MHz each, this satellite will operator, as it reduces the risk associated with a service business and lets
enable 9GHz of capacity for the Ka-band data services alone. A partial the satellite operator focus on its core competency of managing spacecraft.
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the amount of channel capacity noted above, but manifests itself
in hardware. A classic 36MHz transponder, when supporting VSAT
applications, will require a hub station that supports 80 to 100Mbps
of capacity. Most VSAT systems deploy this in a one or one-half rack
solution. But a high-throughput satellite system with high bandwidth
spot beam channels and multiple spot beams will result in Gateway
stations that support from 1 to 10Gbps of capacity.

Figure 2. Open System
Hughes believes that most satellite operators will prefer a “MHz”
model whereby they focus on spacecraft operations and simply sell
the MHz to a ground operator who provides the Mbps services to the
end-users.

Next Generation Ground Systems
Current generation VSAT systems, designed and optimized for use on
traditional FSS satellite capacity, have evolved over the past 20 years
to incorporate many advanced features, including DVB-S2 with ACM
(adaptive coding and modulation); not surprisingly, these systems
could be operated over HTS satellite capacity. But high-throughput
systems differ from traditional satellites in several key areas, including:
•

High capacity beams of 100MHz or more

•

Gateway stations supporting as many as 10 to 20 spot
beams and Gbps of capacity

•

High throughputs per remote station

•

Sophisticated techniques to overcome rain attenuation,
especially as required in Ka-band systems

Consider the implementation for a 5Gbps Gateway. Using a
conventional VSAT practice where a one-half rack typically supports
100Mbps throughput, as many as 25 racks of equipment would be
required, plus additional devices for packet shaping, routers, switches,
and other equipment required to support the traffic requirements.
Using this approach, the Gateway stations are quite large, consume
a lot of power, and require significant environmental conditioning, all
of which mean significant cost. Hughes JUPITER technology is able to
achieve a Gateway “density” of more than 1Gbps per rack resulting
in a compact 5-rack configuration for a 5Gbps Gateway that achieves
significant efficiencies relating to footprint, power consumption, and
environmental conditioning.
Figure 3 illustrates the relative rack footprint of the Hughes JUPITER
technology versus the Hughes HN System, a system designed and
optimized for FSS satellite applications.

Thus, the system requirements for VSATs have evolved quite
significantly with the emergence of HTS satellites. As a case in
point, Hughes has developed an extensive set of new technologies
dubbed “JUPITER High-Throughput Technology,” which enable high
bandwidth efficiencies on the space segment and Gateway stations,
as well as high-performance, cost-effective terminals for the end-user.

Advances In Waveforms
Due to its excellent performance, the DVB-S2 standard with adaptive
coding and modulation (ACM) has been widely adapted in virtually
every major VSAT system on the market. However, the DVB-S2
standard was conceived for traditional satellites employing coverageoptimized 36MHz or 54MHz transponders, typically yielding maximum
symbol rates of 45Msps with 16 APSK modulation.

Figure 3. Relative Footprint of JUPITER versus HN System.

The new class of HTS satellites, with a greater amount of spectrum per
beam and with higher link capabilities, can achieve higher capacity
by employing enhancements or extensions to the DVB-S2 standard.
Hughes JUPITER technology applies a number of extensions to the
DVB-S2 standard including support for higher symbol rates, as well as
support for higher modulation schemes such as 32 APSK.

In addition, Hughes has designed the Gateway stations to be entirely
autonomous and remotely operated. The autonomous design enables
the various Gateway stations to interconnect directly into the Internet,
thereby lowering operational costs, as there is no need to bring all the
traffic back to a central data processing station. The result is a highly
efficient “lights-out operation,” with much lower cost, as there is no
need for local staffing of Gateway stations.

Advanced Gateway Architecture

High Performance Remote Terminals

Another striking evolution of VSAT requirements is the capacity The number of devices per household and per business is growing
required at the hub or Gateway station. This is closely related to dramatically. More devices, along with the increased consumption
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of video, means that the remote terminal needs to support ever
increasing throughputs. Hughes is using JUPITER technology to bring
to market a family of remote terminals that have significant throughput
and processing capabilities. These JUPITER system terminals have the
capability to support many Mbps of IP throughput. With a focus on even
more bandwidth-demanding enterprise and government applications,
in the future, Hughes will be introducing specialized terminals with the
capability to support up to 100Mbps of IP throughput.
In addition to performance, reliability is also a key objective for
the newer generation of high performance remote terminals.
Pictured here is the
Hughes JUPITER
technology Kaband outdoor
unit, which
integrates the
BUC, LNB,
and TRIA in
a single small
package,
thereby
increasing
reliability.

Not Only
Internet Access

3G services to ever more remote areas, thus creating an opportunity
for high-throughput satellite systems to support the backhaul of 3G
data services.
Enterprise High-Availability Networking
One of the strongest value drivers for satellite networks in enterprises
is backup of terrestrial services. Combining terrestrial and satellite
connectivity means there are two alternate network paths, ensuring
the highest availability even when disaster strikes. In addition, the
satellite path can be used to instantaneously deliver bandwidth where
and when it is needed, which is especially important when backing up
relatively low bandwidth DSL access line.

Conclusion
High-throughput satellite systems represent the next generation of
VSAT networking, enabling better economics and higher performance
broadband service levels across the globe. The APAC region stands
to gain tremendously from these systems as broadband services will
become more universal and at lower cost. The challenge will be for
satellite operators and ground system operators in the region to work
together closely to leverage these capabilities into a range of new and
cost-effective services.
For more information, please visit the Hughes infosite at
http://www.hughes.com/
About the author

Obviously, Internet access is a key
driver for HTS systems. However,
particularly in the APAC region, there
will be other applications which will
drive usage of HTS systems.

Mr. Rehbehn has more than 25 years experience in the satellite arena
including business development for the Hughes set-top box product
family, as well as the Hughes consumer Internet service
business. Prior to his current role in the International
Division, Mr. Rehbehn was responsible for enterprise
sales for the southeast region of the United States and

Internet For Schools
Numerous countries around the world are investing in infrastructure
to bring high-speed Internet to schools everywhere, even in the
smallest communities and villages. Satellite is an ideal solution in
areas unserved or underserved by terrestrial technologies such as
DSL or cable. At a typical school, a large number of devices will be
connected and active at any one time, thus driving the consumption
of large amounts of capacity. High-throughput satellites can deliver
exceptional economics for Internet access to serve education needs
throughout the world.

worked closely with many of the US-based Fortune 1000
companies to develop network solutions tailored to
their needs. Prior to his marketing and business
development responsibilities, he supported the
engineering development of wideband time
division multiple access (TDMA), packet networks, and TDMA very small
aperture terminal (VSAT) satellite network projects at HNS.
Editor’s note
Our thanks to the Asia Pacific Satellite Communications Council (APSCC)
for allowing SatMagazine to republish Mr. Rehbehn’s article, which

Cellular Backhaul
3G and 4G cellular technologies enable high channel rates which,
in turn, require higher bandwidth backhaul channels to support the
traffic. While 3G and new 4G/LTE technologies are being rolled out for
higher speed mobile data services, most of these services are being
implemented in urban areas and major traffic arteries where terrestrial
backhaul is available or justifiable, usually fiber or microwave. Providing
coverage in ex-urban and rural areas is an emerging opportunity for
satellite backhaul, as it can often be justified when distances to cellular
base stations make it cost-prohibitive using terrestrial means. 4G
services will be limited to urban centers, where fiber is readily available,
for the foreseeable future. But mobile operators will continue to extend

previously appeared in the APSCC’s Q3 2013 Newsletter. For further
information regarding APSCC, please visit http://www.apscc.or.kr/
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Executive Spotlight: Tom Cheong,
Vice President + General Manager, iDirect Asia Pte Ltd.

T

om Cheong leads iDirect’s enterprise VSAT business in the
Asia-Pacific region and has P&L responsibilities for its sales,
marketing, product development and managed services
operations in this theatre. Based at its head office in Singapore,
Tom manages iDirect’s go-to-market strategy for this part of the
world and works with a team of field sales professionals and an
extensive network of channel partners which include tier 1 and 2
satellite service providers and systems integrators.
Tom has more than two decades of sales and management experience
in the IT and Telecommunications industries. Prior to joining iDirect
Asia, Tom was Cisco System’s Managing Director for its Singapore
and Brunei operations and was responsible for running its enterprise,
service provider and SMB (small and medium sized business) segments.
Previous to that, Tom was heading up the enterprise communications
business in ASEAN (Association of South-East Asian Nations) for
Lucent Technologies/Avaya. Tom holds a Bachelor of Engineering
degree in Mechanical Engineering from the National University of
Singapore and is a graduate of the Advanced Management Program
(AMP) at INSEAD in France.

SatMagazine (SM)
Good day, Mr. Cheong. You occupy an executive position within
iDirect that involves the enterprise market within the APAC region
of the world. Please tell our readers how you decided to enter the
satellite communications field, and what drew you to further your How do you decide upon, and then drive iDirect Asia Pacific, into these
career at iDirect Asia?
markets to ensure the attention of service providers for your offerings?

Tom Cheong
As with most things in life, it was a matter of being in the right place
at the right time when the opportunity came knocking in 2012.
iDirect Asia was looking for a leader who could take the business in
a different direction and I jumped at the chance of doing something
different and impactful with one of the VSAT industry’s most admired
and successful companies. But once I got in, I found out that there
were more similarities than differences between the CRM (customer
relationship management) and voice/data networking world that I had
left behind. The relentless drive for growth by way of nurturing new
markets, verticals and customers, and the focus on game-changing
technology that solves our customers’ problems are all very familiar
themes to me.

Tom Cheong

I knew that was going to be my biggest challenge when I took the
job—where can you find growth in such a disparate region where
you have some of the world’s most fiber-rich and infra-ready markets
(e.g., Singapore, Japan, Korea) mixed with some of least developed
and remotest countries anywhere on Earth (e.g., Papua New Guinea,
Nepal, Mongolia).

One of the first things I did was to get to know the markets first-hand. I
made it a point to talk to our partners and end-users; find out what they
thought about iDirect, what they needed our technology to do and how
can we support them better. In several areas, I found we did not have the
right partnership model in place and we were not focusing iDirect’s sales
and marketing resources in markets, or opportunities, where we could
SM
add the most value. That became one of my first priorities and, while
Generally speaking, the various countries and market opportunities we are not there yet, iDirect Asia’s go-to-market model has certainly
within APAC seem to sometimes be quite disparate… competition come a long way as we are now directly engaged with some of our most
for the growing number of users in some of the most populous areas important partners and customer out in the field.
of the world is fierce… that’s a lot of “noise.” On the opposite side
of the transponder, you also have numerous smaller countries with Another point related to the topic of finding potential in a diverse market
populations that have difficulty in supporting SATCOM services. such as the Asia-Pacific region is that it helps to have a healthy outlook in
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life. The adage that “the glass is always half full” pretty much summarizes and is their preferred choice for a flexible, robust and user-friendly
how we need to approach the satellite communications business.
satellite communications platform to serve their mission-critical
enterprise and government end-users. We count many tier 1 and tier 2
We are still in a niche business where the technology cannot totally operators in almost all geographical markets as our channel partners.
replace more established terrestrial options such as cellular and
microwave, so you have to know where to look and with whom to Lately, we have further strengthened our APAC market coverage with
partner. Satellite is well on its way to becoming part of the broader the inclusion of a number of key tier 1 VSAT operators and global
end-to-end converged network, but for now will always have a place systems integrators (SIs) like Optus, NTT, kt sat, Airtel, Globe Telecom,
in any enterprise or government agency’s network as it is the only Huawei and ZTE. At the local level, we have also updated our valueviable technology that offers unsurpassed mobility and survivability at added reseller (VAR) network and signed up new channel partners that
all times. Add in the falling cost of satellite bandwidth and ground offer complementary solutions or that have access to key customer
segment equipment, and the vast improvements in VSAT reliability accounts in the markets that they serve.
and throughput over these past few years, and it is not hard to see
SM
why everyone’s so optimistic about this industry.
Recently, there have been some interesting partnerships within APAC
SM
between commercial airlines and SATCOM/Wi-Fi providers… what
Due to the number of varied languages spoken throughout APAC, does the overall market for airborne SATCOM appear to offer in the
how does iDirect Asia manage localization factors once a region has APAC region?
been targeted for product?

Tom Cheong

Tom Cheong

iDirect’s satellite communications technology is at the heart of many
of these solutions offered to the airlines as we have established
partnerships with many of the top SIs for the IFE (in-flight entertainment)
and related sectors. These deals are therefore driven by our global SI
partners like Panasonic and Honeywell, and sold as a complete endto-end proposition to the airlines in APAC. I expect the APAC airline
operators to embrace satellite-based communications with the same
vigor as their counterparts elsewhere, especially as a critical mass of
users starts to develop globally and prices begin to moderate. I see
SM
only an upside for the airborne SATCOM market for iDirect in Asia
Would you describe the changing demands of the APAC user and how where growth for air travel has yet to reach its peak.
they are shaping the market for mobility applications?
We have set up an applications development team in our APAC
headquarters in Singapore that works closely with our U.S.-based
product engineering organization to customize off-the-shelf solutions
for the specific needs of our customers in this region. This service is
often used for verticals like defense, financial services and government
where different markets may require localization to meet regulatory,
network-dependent or user-defined specifications.

Tom Cheong

SM

Unlike many of the more VSAT- developed markets outside APAC, we
are still seeing growth in iDirect’s more traditional user segments like
Oil & Gas, Mining, Maritime and Defense. In some of our developing
markets, there is still untapped potential to upgrade legacy
communications systems that were built years ago on less efficient RF
or microwave technologies.

What are some of the unique challenges associated with mobility to
ensuring you deliver a quality user experience?

Tom Cheong

Tracking a satellite while a vehicle, vessel or person is on the move
offers a number of unique challenges to the VSAT designer. Not the
least is being able to continuously track the same satellite in the sky
and to ensure that the satellite modems can withstand the stress of
being knocked around while on the move in the sea or on land. There
is also the need to keep the terminal equipment down to a reasonable
size and weight as often times there is a premium on space on the
ground or sea vessel, or if this gear needs to be transported by a
soldier as you would in a man-pack.

At the other end of the scale, iDirect Asia is working with SI (system
integration) partners and value-added resellers to embed our technology
into application areas like ATM banking, utility network monitoring, coastal
surveillance and disaster management solutions. In particular, mobility is a
key technology driver for our end-users in the defense, homeland security
and maritime sectors especially as iDirect rolls out smaller, more robust
and more cost-effective mobility solutions later this year.
Over the years, iDirect has mastered these and other challenges for
the mobility user beginning with the maritime and defense sectors
SM
in the past and now moving into even more demanding users within
What recent business partnerships have been cemented into place to commercial airplanes and high-speed trains.
help iDirect gain additional market footholds?

Tom Cheong

SM

Where do you see new opportunities emerging for mobility in the
As expected from our global market leadership position, iDirect in Asia Asia-Pacific region?
has always enjoyed a wide following amongst many VSAT operators
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Tom Cheong

Communications on the move (COTM) is a growing market for iDirect
in APAC and the first wave of end-users is coming from the defense
and homeland security sectors. We are currently working with several
coast guard/naval forces, land-based army divisions as well as disaster
management agencies to incorporate iDirect’s technology into their
mobile assets. The next wave will come from the commercial transport
sector where we are actively exploring with train operators, cruise
liners and commercial airliners.

various mobile, fixed and other land-based service providers in the
different countries that they operate in.

Another project that has struck a chord with me involved the use of
iDirect’s VSAT technology to provide emergency communications relief
when one of the strongest tropical cyclones hit the Philippines recently.
Typhoon Yolanda (or Haiyan as it is known outside of the Philippines)
presented our team with an opportunity to showcase the inherent
advantages of iDirect’s VSAT technology when all forms of terrestrial
links broke down and local businesses were cut off from the rest of
SM
the world. We flew an iDirect Evolution hub, a couple of modems and
What are your thoughts regarding High Throughput Satellite (HTS) and an engineer over to one of the most devastated regions and restored
its support dynamics within APAC? Is such a necessary SATCOM factor enterprise-grade connectivity to the area in a matter of hours.
as, for example, in the United States or Europe, due to cost factors?

SM

Tom Cheong

The benefits and competitive advantages of HTS for customers in
APAC are clear; higher throughput, better mobility support and more
persuasive economics for large networks. Given factors like rapid
urbanization in major Asian cities, upsurge in air, land and sea travel as
well as increasing demand for high-speed mobile connectivity, I have
no doubt that HTS will be a very timely technology enabler in this part
of the world.
When talking specifically about the dynamics specific to Asia, this
depends on the markets and operators. In more developed markets
for VSAT, such as Indonesia, China and India, the business case for
HTS has already been settled and such satellites are due to launch
within the next one to three years. The insatiable demand for higher
throughput across vast geographies and the immense time pressure
to deploy puts HTS in a favorable light in such markets. In other
regions where basic connectivity is still wanting, more traditional
satellite technologies still prevail. For all of such operators, iDirect
Asia is collaborating closely to ensure the satellites are supported by
iDirect’s state-of-the-art HTS-centric platform, Velocity. This platform is
complementary to our current Evolution platform and has many shared
and common components such as the hub chassis, end-user terminals
and a new next generation management system. That means APAC
customers today will enjoy maximum investment protection when HTS
services are made available.

SM

As you peer into the future, what do you believe will be major technology
factors for SATCOM growth, both in APAC and across the globe?

Tom Cheong

In terms of growth in APAC, I’d like to discuss both technology and
non-technology factors that I believe will contribute most directly to
overall growth in the region.
From a technology standpoint, we will continue to see a major drive
for improvements in throughput, reliability and performance relative
to competing terrestrial technologies. At iDirect, for instance, we are
making our VSAT platform more and more agnostic and collaborating
with key technology partners like Cisco to enable our equipment to
be managed and operated as one seamless end-to-end converged IP
network from anywhere in the world. We are also developing better,
smaller and more powerful modems to address the insatiable appetite
for speed, bandwidth, energy efficiency and portability.
However, for many of the less-mature countries in APAC and around
the world, non-technology factors will continue to dictate satellite
communications growth for years to come. Given their different stages
of development, the focus for many of these markets will be on basic
connectivity and simple communication needs like voice and basic
Internet access. Under such circumstances, the opportunity for growth
will hinge on factors like affordability, obsolescence cycles (for existing
non-VSAT technologies) and most importantly, political will.

Looking back upon your career, Mr. Cheong, what project(s) truly As such, the key to sustained satellite communications growth lies in
bring a sense of satisfaction to you?
finding the right balance between technology and non-technology
issues impacting the different markets in APAC and across the globe.

Tom Cheong

In the brief time I have been with iDirect Asia, I have had the privilege
of working with some of the best and most innovative partners in
the industry. One example is an ongoing project, which has been
started with a partner to deploy an all-VSAT communications network
that will service a diverse range of businesses owned by a large
Asian conglomerate. This iDirect-based solution will provide this
customer with a single unified, trans-national and easily deployed
communications platform for their vast network of companies and
franchisees in the region. The iDirect platform will also greatly simplify
the complex and expensive arrangements that they currently have with
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The iDirect infosite may be accessed at http://www.idirect.net/
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A satellite doesn’t
run by itself.
It needs the right telemetry, tracking, and control system to do its job,
and the right team of professionals to manage that system. With Harris
Corporation’s OS/COMET®, your mission gets a COTS scalable, customizable,
and extensible TT&C solution and Harris people with unparalleled technical
expertise to support you.
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Cyber Threats + Security: Is SATCOM The Next Target?
By Koen Willems, Senior Contributor

I

n recent weeks the subject of cyber threats and cyber security
related to satellite communications has emerged again. Was it
triggered by the recent IOActive report: ‘A Wake-up Call for
Satcom Security’ by Ruben Santamarta, or the IntelCrawler report
in January 2014 stating that VSAT terminals are open for targeted
cyber attacks? Or the request from international space agencies
(e.g., ESA) for technology studies on cyber security, to improve
the resilience of cyber incidents and reduce the cyber threat? In
any case, cyber security for satellite communications is a hot topic.
It is no coincidence that cyber security is now a focus for the satellite
market. Networks around the world are becoming more hybrid
and connect terrestrial (fiber, wireless) and satellite communication
infrastructures. In order to secure the entire network, all weak points
need to be identified, audited and overcome.

The issue here is that although the topic of
cyber threat for SATCOM systems is quite
specific, the number of security measures to
be taken is still very wide. We can identify four main threats when
considering satellite communication security.
1.

There are the attempts to infiltrate the satellite network
ground infrastructure remotely through the Internet or
private network connection. Here we need to consider
teleport uplink and remote downlink sites.

2.

The importance of the human factor cannot be neglected
when people with malicious intent obtain physical access
to the satellite communications equipment, or can plug in
foreign devices (laptops, USB sticks) into the local network.

Satellite communications are increasingly moving towards net-centric
3. The satellite link itself needs to be secured against
end-to-end IP networks. The advantage of this conversion to an IP
eavesdropping, jamming or (un)intended interference.
environment is the increased interoperability, the more efficient
workflows and the reduced CAPEX costs. On the other hand, the IP
4. The satellites themselves need proper protection in order to
infrastructure opens up to cyber threats that are also encountered by
facilitate maximum availability for commercial and mission
the terrestrial communication counterparts. No wonder NATO decided
critical links.
during the Chicago Summit Declaration in 2012 that the protection of
the Alliance information and communication systems had to become As with cyber security for terrestrial communication infrastructures,
a priority.
if you take some basic rules, procedures and guidelines into
account, the majority of cyber threats in satellite communication
Investing in cyber security and mitigating the risks is comparable to environments can be mitigated. The ISO (International Organization
acquiring insurance. Companies and governing bodies do not like to, for Standardization)—IEC (International Electrotechnical Commission)
as it brings additional costs without immediate return on investment. 27000-series documents on Information Security Management and
Yet, when the satellite network of a company or government the NIST (National Institute of Standards and Technology) Executive
organization is subject to a cyber attack, the economic damage can Order 13636: “Improving Critical Infrastructure Cybersecurity,
be severe.
a Preliminary Cybersecurity Framework” might provide some
practical guidelines. The latter document specifies a set of standards,
For example, in the energy industry, satellite networks are often used methodologies, procedures, and processes that align policy, business,
for supervisory, control and data acquisition (SCADA) applications. and technological approaches to address cyber risks.
To tamper with these communication lines could lead to incorrect
decisions being made, which lead to serious consequences. Stealing The cyber threat risks are organized around five core activities that
sensitive data or blocking a party from the Internet can significantly must be performed when dealing with security risks: identify, protect,
improve another party’s economical or strategic position.
detect, respond, and recover. For each of these activities, the
framework sets out a number of methods, practices, and strategies it
If a broadcast feed from the upcoming FIFA World Cup final was recommends for effectively minimizing cyber risks.
disrupted, publicity revenue losses would be severe and the
broadcaster would need to have a good explanation in order to win
back the millions of upset television viewers. Then consider, what if a
military operation was compromised and human lives were at stake as
a result of a cyber attack?
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The four main threats for satellite communications can be matched
with the five core activities in order to set up a security policy—for
example, a satellite network ground infrastructure that could be
intruded on from outside of the teleport or remote site premises. The
most common way of hacking is through the automated port scans,
where individuals or programs operating in the Internet will scan the
ports of all IP addresses in certain IP ranges, including VSAT terminals,
and depending on the ports, try to log in.

Additionally, activities need to be performed to prevent the expansion
of the security breach, mitigate its events and eradicate the incident.
Finally, a recovery plan is executed and the protection levels are
upgraded with the lessons learned.

The previous example only depicts one of the many possible security
incidents and how to deal with them. VSAT manufacturers today are
already taking measures in order to limit and mitigate cyber threat risks.
However, this is not enough—in order to adequately secure a satellite
With this activity, we see a massive flood of TCP connections and IP network, a general cyber security policy must be put in place. Only by
ping messages to terminals and any device behind those terminals. closing all the IT security gaps the integrity and safety of the information
Generally, when logging in does not succeed, the scan software hops flow can be maintained in a hybrid net-centric network environment.
to the next IP address and continues the search along the Internet.
About the author

If hackers eventually do locate a poorly secured VSAT terminal, they
can intercept data, block the service (Denial of Service) or release
malicious software in the form of trojans or viruses. The additional risk
here is that the hackers, through this compromised VSAT terminal,
could acquire access to the complete satellite network. It offers the
hackers a platform for snooping on any passing Internet traffic and
stealing credit card data or passwords.

Koen Willems is Market Director Government and Defense at Newtec
(http://www.newtec.eu), a market leader in satellite communication
technologies. Joining Newtec in 2008, he has been in charge of the
launches of many of Newtec’s newest products and technologies
including professional IP modems, the all new Newtec Dialog Platform,
FlexACM® and DVB-S2X technologies. He also has also been responsible
for the development of the government and defense market for Newtec.
Please follow Koen via twitter (@WillemsKoen) or contact via mail

To come back to the NIST cyber security policy (identify, protect, detect,
respond, and recover), the identified threat here are the automated
port scans. It is possible to protect the VSAT terminals against these
scans and malicious login attempts by not allowing the VSAT terminals
direct connectivity to the Internet. You can remotely connect to the
VSAT terminal, but only if you bypass the VSAT hub, using the hub
as an intermediate hop. The non-used ports of the VSAT should be
shielded off in order for them to not be exploited by hackers.

(kwil@newtec.eu).

You can also protect the devices in the customer premises network by
filtering, blocking or detecting if they are subject to hacking attempts.
In this scenario, the VSAT hub or terminals are considered on equal
terms as any other critical IT network equipment and are part of the
organization’s general IT security policy (including network security
planning, intrusion detection systems, firewalls, anti-virus etc.). Raising
the awareness and the training of the organization’s personnel, at the
teleport uplink as well as at the customer site at the remote end of
the satellite link, will decrease the cyber security incidents drastically.
A hacking attempt is not usually a singular incident. It is important to
detect and document the various attempts in a timely manner in order to
understand the impacts and the effectiveness of the protective measures.
Whenever the satellite network is hit by a cyber attack, it is crucial
to respond quickly and to inform the appropriate internal and
external stakeholders. This is quite important when passwords or
bank card numbers are stolen so access to their numbers can be
immediately blocked.
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SatBroadcasting™: Europe’s BSkyB Confirms Their “Triple Sky” Plan
Is Murdoch Involved In Another OFCOM Tango?
By Chris Forrester, Senior Contributor

B

SkyB confirmed on May 12th that the company is in “early
talks” with Rupert Murdoch’s 21st Century Fox about a
possible takeover of Fox’s payTV assets in Germany (where
Fox owns 54.8 percent of Sky Deutschland) and Sky Italia (which
Fox owns 100 percent).

Earlier in May, James Murdoch hinted at the
expansion plan. “We’ve made no secret of our
belief over the years that we think the Skys
are strong together,” he said, speaking on a
conference call. “Currently, our focus is on
operating each of those businesses as best we can.”

“BSkyB believes, at the right value, this combination would have the
potential to create a world-class multinational payTV group,” the A report early on May 12th from investment bank Berenberg also
group said in a released statement.
highlighted the new scheme (“Back to the Future?”) and suggested
that BSkyB would mount a bid to acquire the whole of Sky Deutschland
Sky Deutschland’s share price closed on May 9th at 6.34 euros, giving where there are considerable growth—and profitability—forecasts
the company a market capitalization of 5.5 billion euros. Within 15 already in place.
minutes of the German DAX opening, the price rose 6.5 percent
(47c) to 6.81 euros (and boosting its market cap to 5.97 billion euros). However, for Sky Italia there’s more of a concern. “Looking at why
Sky Deutschland’s Volume-weighted average price (VWAP), which BSkyB might want to buy Sky Italia, we are somewhat at a loss to see
most expect to be applied for any purchase, is 6.93 euros. BSkyB’s many reasons for this to occur. This is not a fast-growing business like
trading price fell back by 3 percent to 8.67 pounds. BSkyB’s market SkyD, but one that is under pressure, albeit in much better shape when
capitalization is some 22 billion US dollars.
Fox (or News Corp., as it was then) took over and merged Stream with
Telepiu back in 2003. From a financial return perspective, we do not
This is not the first time that Rupert Murdoch has attempted to create believe that 5 billion euros will represent a very good deal for Fox: We
a European-focused operation. Back in 1998, Murdoch appointed the estimate that at least 2 billion euros have been invested in the project
former chairwoman of Italian public broadcaster RAI, Letizia Moratti, to over a 15-year period,” said the bank.
run ‘News Corp Europe’ and, in 2000, announced plans for Sky Global
Networks, which failed to materialize. The 2000 ‘Sky Global’ included Berenberg also asks other key questions—how much debt is BSkyB
smart card company NDS (now owned by Cisco) as well as Latino and willing to take on to fund these acquisitions. The bank also asks how
Japanese businesses, all since disposed of by Murdoch.
the purchase might be structured, not the least of which is whether Fox
would increase its equity in BSkyB (to maintain its 39 percent stake).
“More broadly, is this a means by which Fox can take BSkyB private,
or is it effectively reducing the group’s exposure to European payTV
(moving to a 39 percent stake in all assets, rather than 39 percent
in the UK, 55 percent in Germany and 100 percent in Italy)? If the
latter, this does not send a positive message regarding the outlook for
European payTV.”
The bank answers its own questions…
1.
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Given that BSkyB is not a subsidiary of Fox, and is only
39 percent-owned, it is unclear to us that it would have
natural right to inherit the waiver that was granted to Fox as
regards the requirement to make a full bid. This waiver was
granted to Fox a few years ago, following the build-up of the
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group’s stake in SkyD, which began with an initial 17 percent
investment and has grown as SkyD has raised additional
capital to fund its business plan.
2.

While SkyD is not currently generating any free cash flow,
we believe that will change in 2015. Thereafter, cash flow is
likely to grow strongly. Leaving a listed minority outstanding
will create cash flow leakage as investors demand dividends.
Furthermore, as SkyD net income turns positive and grows
rapidly, the minority interest will grow to become more and
more dilutive to the earnings of “Sky Europe.”

3.

We do not believe that it would be helpful to have a listed
subsidiary of Sky Europe. SkyD’s value is likely to steadily
increase as a percentage of the group overall, and on this
basis, a separate quote could become more disruptive to the
performance of the Sky Europe share price.

4.

If the minorities are left outstanding at SkyD, it will be harder
to push through synergies to the extent that there are any
(on which, see below). Items such as corporate overhead
would have to remain in place, reducing the potential for
savings as a result of this transaction.

“For BSkyB, an acquisition of SkyD and Sky Italia would obviously
diversify the group, rendering it far less dependent on the UK market,
where, in our view, the situation is becoming ever tougher. Organic
growth has slowed to less than 6 percent, and the Premier League
rights auction will, in our view, be hotly contested such that we expect
substantial rights cost inflation (our estimates assume 60 percent). On
the broadband side, we note also that BSkyB’s share of net additions
continues to drop. This is a direct consequence of BT adopting a more
aggressive strategy, and it is forcing BSkyB to discount its products far
more heavily than in the past,” said Berenberg.

Which ‘Jewel in the Crown’
While there’s absolutely no doubt about BSkyB’s trading position and
position in the market, and some might consider the DBS operator
as an absolute jewel in anyone’s crown, the truth is that Murdoch/Fox
only controls 39 percent of the broadcaster’s equity—and the UK’s
Ofcom regulator is already breathing down Murdoch’s neck.

Some observers think the true jewel is Sky Deutschland, where
Murdoch/Fox already has a 55 percent stake as well as the German
regulator’s permission to increase that stake. Moreover, the German
market—in terms of DBS broadcasting—is by any measure nascent
with plenty of upside. Additionally, Sky Deutschland has good relations
with the main cable operators and is already the nation’s largest OTT
The core question is whether the UK’s tough regulator Ofcom would content supplier!
even permit any sort of Fox/Murdoch bid for BSkyB. Indeed, while
any number of US-based media businesses can seemingly enter the Indeed, in May (in its results to March 31st), Sky Deutschland showed it
UK broadcasting market at will (recent players include Viacom, Disney, had outperformed the market’s expectations. The market anticipated
Turner, Discovery, Scripps and others), Ofcom’s unwritten rule seems around 50,000 net new subs—the broadcaster delivered 64,000 (and
to be ‘anybody except Rupert Murdoch,’ with the overall political taking the overall total to 3.73 million) and well ahead of last year’s
sentiment not helped by the (now unrelated) phone hacking problems Q1 of 42,000. Quarterly churn has been slashed from last year’s 11.3
by some of Murdoch’s newspapers.
percent to just 8.8 percent, while annualized churn has fallen from 12
percent to 10.6 percent. Back in Q1/2011, churn was 13.8 percent.
Berenberg summed it up by stating, “We do not believe that the In all its other key metrics, Sky Deutschland has performed well, with
political climate is conducive to a full bid for BSkyB. The hacking revenue up 16 percent year-on-year by 57 million euros to 421 million
lawsuits are now in full swing, and the same political characters are euros, while ARPU is also up 1.43 euros per month to 34.58 euros.
in place who publicly abhorred the Murdoch’s involvement in that
scandal. Making a bid now would stir up the wrath of the media The broadcaster’s Sky+ customers grew 96,000 to 1.576 million, while
again, rendering life very difficult for James Murdoch, who effectively premium HD subs grew 80,000 to 2.106 million. Sky’s on-demand
withdrew from the UK, and has only recently been promoted to co- service (Sky Go) saw an extra 58 percent growth in sessions to 24
chief operating officer of Fox.”
million year-on-year. Sky’s HD service now offers 88 dedicated HDTV
“For all these reasons, we do not believe that Fox is preparing to take
out the minorities in BSkyB, and thus the group will be limited to taking
only a 39 percent share of whatever equity is issued by BSkyB to fund
the transaction. That means the market will potentially be called upon
to fund 1.8 billion pounds in additional equity for BSkyB as and when
the transaction is announced. We note also that Bloomberg made no
suggestion that BSkyB was to be taken private,” added the bank.
The entire ‘Triple Sky’ concept is predicated on cost synergies, on
programming acquisition in particular, as well as overheads. As far
as ‘overheads’ might be concerned, the bank correctly suggests
that while some management might be culled these savings would
be modest.
Sky Deutschland Headquarters
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channels. Sky-D’s wholesale subscribers more than doubled during the The market praised Sky Deutschland’s results (announced May 7th)
past year, from 125,000 to 258,000. The company said that its ‘SNAP which “confounded market worries” according to Berenberg Bank,
by SKY’, its new OTT service, would now be free to subscribers.
and were “positive…[and]... confident,” according to Morgan Stanley.
CEO Brian Sullivan told investors that the company’s Fiscal Year would
now run from July 1st (coincidentally to match Rupert Murdoch’s other
21st Century Fox businesses). “The current year, which began 1st
January, will finish on June 30, 2014, as a 6-month short fiscal year.
The 2014/15 fiscal year will begin on 1st July 2014, and run to 30th
June 2015,” said the company statement.

There was also praise for Sky-D’s dramatically lowered churn, helped by
the company’s two-year contracts now in place for many subscribers.
However, Sarah Simon of Berenberg Bank said the quarterly annualized
Churn rate (of 8.8 percent, down from 11.3 percent) was also a
reflection of better quality subscribers.

“The underlying quality of new customers was better, plus, presumably,
Sullivan maintained the company’s guidance for this calendar year, greater satisfaction among the existing customer base. It was this
stating that it was targeting 400,000-450,000 net new subscribers.
combination, largely, that drove the improvement in churn,” said
the bank, adding, “In total, therefore, we see churn dropping more
“We had a strong start to 2014. Never before has Sky seen higher markedly in H2 than in H1. In fact, we think our estimates may be
levels of customer loyalty. With solid gross additions, churn rates at conservative—we have not assumed that the non-one-year churn rate
record lows and a steadily growing number of customers across all maintains so large a gap versus last year as that registered in Q1. We
product categories, we have clearly shown the increasing appeal of our think there is room for potential upside on full-year churn, and thus on
outstanding entertainment offering. And with the fantastic response net additions, which we forecast at 453k for the year versus guidance
we have seen since making our market leading Sky Go over-the-top of 400-450k.”
service free for all Sky customers, we expect this trend to continue.
Whether you want to watch blockbusters a year before they air on “Sky-D remains a rare example of structural growth within European
free TV or other online services, premieres of the world’s finest drama consumer media. Execution is strong, and the market opportunity
series, or of course the best in live football, Formula 1, golf and tennis, substantial. With likely future upgrades from refinancing, and new
Sky is the clear market leader across all platforms and genres. No other revenue opportunities, plus the potential for industry consolidation,
provider in Germany and Austria comes even close to the exclusivity we reiterate that this is a key pick for us in the sector,” said
and quality of our service.”
Berenberg, which maintained its ‘BUY’ advice, and a target of 7.60
euros for the stock.
The company again referred to Ultra-HDTV, stating, “At the recent
Bundesliga match between FC Bayern München and SV Werder Morgan Stanley’s note to clients echoed these points, and talked
Bremen, Sky conducted the world’s first live broadcast of a football about CEO Brian Sullivan’s “firm reiteration” of the broadcaster’s
match over satellite in Ultra HD at a refresh rate of 50 frames per 400,000-450,000 net new subs this year and “confident” tone from
second and using the new HEVC coding standard (High Efficiency Sullivan. The bank said, “The message was that the company is in line
Video Coding). By successfully broadcasting a complete live for all of its guidance, will see churn fall further as the year goes on,
Bundesliga match in what was a true end-to-end test of the full Ultra has a yawning opportunity in payTV in Germany and expects to repeat
HD production chain, Sky is on track to revolutionizing our customers’ its c400k-450k net adds in 2015 and beyond. Financing is in place,
viewing experience.”
and the cost of debt should fall in 2015 as facilities are renegotiated.
SkyGo goes from strength to strength, and Sky-D is seeing no negative
Sky Deutschland’s share price on May 7th immediately rose some 3 impact on its growth or opportunity from the development of OTT
percent to 6.54 euros, although this is still down from its 12-month ‘high’ services in Germany.”
point of 8.18 euros. Sky-D, during the quarter, had a negative cashflow of 49 million euros (made up of 2 million euros used for operating “Sky-D highlights that (i) unlike most payTV companies its biggest
activities, 29 million euros for investing, and 18 million euros used for opportunity is simply penetration growth. At its most generous
financing. Its net debt (as at March 31st) stood at 404 million euros.
interpretation, SkyD estimates that there are c6m payTV households of
any sort in Germany, leaving another 34 million to go for; (ii) Snap, the
OTT product started to produce revenues in Q1; and (iii) there is the
opportunity at some point to monetize parts of the SkyGo service (as
Sky in the UK has done with SkyGo Extra). Sky Go saw 24m customer
sessions in Q1, up 58 percent year-on-year. Overall on revenue CEO
Brian Sullivan remarked ‘we are not worried one bit about the potential
for revenue growth,” said the bank.
“In general,” said Morgan Stanley, “Sky-D management remains pretty
dismissive of the ‘threat’ of OTT in the German market. CEO Brian
Sullivan points out that Snap is ‘not lighting a fire,’ mainly because
the OTT market in Germany is not seeing much demand. Thus, most
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of the Snap sales are to existing Sky users with very few standalone.
Nevertheless, Sky estimates that, despite its recent start, Sky-D is
already at 10 to 20 percent of where the other OTT players are. CEO
Sullivan is also of the view that, while there is demand for high quality
U.S. drama in the Sky base, this is less marked in the mass market. He
cites the experience of season one of the House of Cards on free to
air (FTA) where audiences trailed off after episode six with the series
being demoted to a lesser slot.”

Sky-D, the cable operators and HD Plus all reporting strong demand
for HD services.”
In summary, the prospects for all three ‘Sky’ businesses are good.
However, the $64,000 question is what the all-important UK regulator
might now do. Either way it will be a challenge for Murdoch. The
regulator will certainly examine this new proposed merger. This will
inevitably tie up the proposal for some time, and might scare investors
off. It is also going to be interesting to see what response there is
from the ‘independent’ BSkyB investors who are reportedly behind
the scheme.
About the author
Senior Contributor Chris Forrester is a well-known broadcasting journalist
and industry consultant. He reports on all aspects of broadcasting with
special emphasis on content, the business of television and emerging
applications. He founded Rapid TV News and has edited Interspace and
its successor Inside Satellite TV since 1996. He also files for Advanced-

Morgan Stanley said there is “huge potential” in the German
market. “Germany, with its c42m TV households, is potentially the
largest payTV market in Europe. German payTV penetration is just
c15 percent, versus 50 percent plus in France and the UK and 27
to 35 percent in Spain and Italy, but is now developing fast. There
are clear signs of appetite from German consumers for payTV, with

Television.com. In November 1998 he was appointed an Associate
(professor) of the prestigious Adham Center for Television Journalism,
part of the American University in Cairo (AUC), in recognition of his
extensive coverage of the Arab media market.
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NSR Analysis: OU Or Contribution…
The Business of Pre-Planning For Breaking News
By Brad Grady, Senior Analyst, NSR USA

W

ith news broadcasts recently splitting their time between
the two major breaking news events—the situation in
Crimea, and the search for flight MH370, the business
of moving news reporting from one corner of the globe to another
is in full swing.

the southern Indian Ocean. In Crimea, footage does occur from the field,
but can leverage a mix of terrestrial and satellite assets. With the duration of
both of these events, one can expect that news agencies are looking closely
on how to not only deliver a compelling story, but to stay on budget, as well.

Leveraging a combination of satellite and terrestrial assets, news
networks continue to dig-deep into their portfolio of communications
options. Among those options are their pre-existing full time leases
of satellite capacity, or contribution feeds. Nearly all major news
networks leverage these contribution feeds to help deliver studio-tostudio feeds, move content from one corner of the globe to another,
or supplement other terrestrial-based pathways.

Within that two-fold dynamic of delivering a story and staying on
budget is the mix between leveraging Occasional Use (OU) capacity,
and Full-time Contribution feeds. As NSR studies within its Contribution
and Occasional Use TV Markets report (http://www.nsr.com/researchreports/broadcast-digital-media/contribution-and-occasional-usetv-markets-/), the Central and Eastern European and Southeast Asia
regions will generate more than 560 full-time contribution feeds and
almost 230,000 OU hours in 2014.

Already, the major U.S. news networks have put, or are moving, their frontline news talent into both the Central and Eastern European region, and
the Southeast Asia regions. In their deployments, it is extremely likely
that in addition to leveraging terrestrial undersea fiber capacity, these
networks are utilizing their full-time contribution feeds in order to manage
costs and deliver compelling news footage from within the regions back to
the studios. Unlike other major breaking events such as the 2010 Chilean
mining rescue where news agencies relied heavily on reporting at the
remote mining location, there was virtually no live reporting coming from

Driven mostly by the even-year sporting events such as the Winter
Olympics, news agencies (especially the larger news organizations)
will balance their OU utilization with some of their existing satellite
contribution feeds. As both of these events continue to linger, one can
bet that more and more coverage is being shifting towards dedicated
capacity (either terrestrial or satellite), with budgets for OU hours
being held off until the plane is found, or conflict flares up in Ukraine.
However, that is the market today… with heavy use of traditional FSS
C-band, Ku-band and MSS. Looking forward, do dynamics within the
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satellite industry impact this equation, i.e., can more attractive services in
widebeam Ka-band or GEO-HTS impact the contribution and OU markets?
In short, yes—for both Contribution feeds, and OU hours, the introduction
of Widebeam Ka-band (if it is available), and GEO-HTS are causing a shift
from FSS C-band and FSS Ku-band to these other services.

there, the smaller form factors, and an IP-centric design, increases the
uptake of GEO-HTS.
News agencies will always have the trade-off of leveraging fulltime contribution feeds or OU capacity. For the satellite industry,
the greater threat is terrestrial offerings (from undersea fiber to the
rise of the smartphone reporter.) The need for high quality footage
from remote areas will help, as will improvements in video encoding,
improvements on the ground, and ultimately—the ongoing need for
‘live at the scene.’
About the author
Mr. Grady has been involved in the Satellite Communications industry
since 2005, joining NSR in 2010. He is NSR’s Energy market subject
matter expert, and a core member of NSR’s mobility research
practice for both civil and government markets. He regularly
provides his insights and analysis to NSR’s single-client consulting
practice, and is also a regular contributor to leading industry publications and

In terms of full-time contribution feeds, a shift in encoding schemes such
as h.265/HVEC, move from analog to digital, and the introduction of
GEO-HTS and Widebeam Ka-band does improve total number of fulltime feeds… but from 2012 to 2024, there is minimal total impact on
bandwidth leasing revenues. Simply, some changes in FSS C-band markets
will be offset by gains elsewhere—from FSS Ku-band to GEO-HTS. For
OU markets, the larger, even-odd year cycle influences uptake… but even

forums. Before joining NSR, Mr. Grady served as the Sustainable Development
Projects Coordinator Intern with the Global VSAT Forum where he worked
regularly with the GVF Secretariat and the Regulatory Working Group on
many of the forum’s initiatives. Working with the Regulatory Working Group,
Mr. Grady helped develop and implement various RWG initiatives aimed at
protecting satellite spectrum, increasing awareness of satellite services, and
working to promote regulatory reforms across the globe.

SatMagazine—June 2014

61

Dispelling The Myth Of SCPC For 3G/LTE Satellite Backhaul
By Doreet Oren, Director of Product Marketing, Gilat Satellite Networks

M

obile Network Operators (MNOs) search for ways to
increase average revenue per user (ARPU), increase the
number of subscribers for their services and for ways to
increase customer loyalty. To accomplish these goals, MNOs need
to implement the optimal network topology, with reliable and
proven high availability. The challenges, however, rest in achieving
rapid and cost-effective service expansion while keeping up with
the newest technological and social trends.

networks. Analysis of network behavior shows that peak performance
(>100Mbps) is significantly different than average traffic per user
(<1Mbps). This behavior encourages sharing of the satellite bandwidth
resource among multiple cells and is the only way to achieve a viable
business case.
Gilat has made 3G/LTE backhaul a reality, with the introduction of
the SkyEdge II-c Capricorn, the ultra-fast TDMA VSAT that supports
download speeds of more than 200Mbps. This future-proof TDMA
VSAT allows MNOs to differentiate themselves and to gain that all
important competitive edge. Installation and deployment can now be
implemented for the required bandwidth, and future expansion can be
handled without additional equipment investment.

Satellite communication has become a solution of choice for an
ever-growing number of backhaul deployments, particularly in rural
environments where alternatives are impractical. The requirement
for high-throughput broadband data traffic goes hand-in-hand with
the remarkable and ongoing increase in speed and capacity. 3G/
LTE networks are being built to support this need and they call for Satellite Backhaul Access Schemes
an implementation that allows data transfer at peak rates of more Efficient satellite backhaul implementation must account for a variety
than 100Mbps.
of factors. A careful analysis needs to examine network usage and to
determine the access scheme that fills the need cost effectively.
For satellite communication to deliver the optimal cellular backhaul
solution, it is important to understand the differences between the
traffic patterns of traditional GSM networks and high-speed 3G/LTE
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Single Channel Per Carrier (SCPC)
The SCPC solution uses modems at both ends of the link, occupying
the maximum-needed bandwidth permanently at each cell, regardless
of the actual momentary traffic demand. In this case, a continuous
modulated carrier is used, which runs at a fixed speed all the time, in
both directions.
When traffic demand is stable and matches the allocated bandwidth,
SCPC transmission is highly efficient. This is often the case when the
quantity of active subscribers served by a specific cell is quite large. In
this situation, we see, in conformance with the law of large numbers,
that the deviation from average usage is small. This results in stable
demand, which indeed justifies fixed, dedicated bandwidth.
Time Division Multiplexing/Time Division Multiple Access
(TDM/TDMA)
Another access method is the time division multiplexing (TDM)
technique, which allocates bandwidth to a specific cell in response to
traffic demand. The hub transmits a common, statistically multiplexed
outbound (TDM) signal to all remote cells. In the inbound direction,
the bandwidth is assigned on demand, allocating timeslots to sites as
needed via time division multiple access (TDMA).

to real-time demand. Thus, each VSAT is allocated more or fewer
timeslots, depending on the traffic dynamics in each cell.
Shared TDMA or Dedicated SCPC for GSM Networks?
For GSM networks, there is no absolute right or wrong answer regarding
which access scheme to use: The scheme depends on what is the most
economical solution to meet the individual network’s needs.
When designing a satellite backhaul, the decision centers on whether
to implement a network system that uses time and frequency sharing
schemes (TDMA), or one that uses dedicated point-to-point channels
(SCPC). Each of these access schemes has its own benefits.
In cases where the cell activity factor is high and stable, it is better
to use a dedicated SCPC link. For locations where the network traffic
is continuous, with high throughput, allocating dedicated bandwidth
resources with SCPC is more advantageous.

However, when the traffic pattern is variable and the difference
between the peak demand in a particular cell varies greatly from the
average, it is prohibitively expensive to use a dedicated link. In this
situation, sharing the satellite bandwidth resource among multiple
cells is much more economical. Networks that operate in TDMA mode
The hub continuously monitors the traffic generated by each cell, take advantage of the dynamic nature of the traffic and statistically
allocating bandwidth from a common pool to each VSAT according multiplex between cell sites. These networks allow bandwidth

SatMagazine—June 2014

63

resource sharing, which can offer service providers reduced operating
expenditures (OPEX) advantages.

Why Is An Ultra-fast TDMA VSAT The Only Viable
Solution For 3G/LTE Backhauling?

What Has Changed?

SCPC is no longer an option—The technology and social changes
described above are causing a significant shift in Internet traffic
patterns. Data traffic behavior on fast transmission channels is very
different than voice. A voice call lasts on average three minutes;
Internet surfing, emails, data transfers and many other applications
travel on high-speed broadband in less than a few milliseconds at
In telecommunications, several drivers of change have converged a time. This means that there are long periods of idle time for each
and are bringing high-speed cellular connectivity to the most smartphone between these very short bursts, resulting in a highly
remote locations. Satellite backhauling for quickly extending 3G/LTE bursty traffic pattern.
networks to rural areas can now be achieved from a technological
and business perspective.
While more than 100Mbps is a must some of the time, on average
the typical traffic is less than 1Mbps. Peak performance is significantly
3G/LTE networks adoption—According to GSMA Intelligence: “In higher than the average usage. This high peak to average ratio—1:100
most cases, the migration to 4G-LTE is happening considerably —is best served by sharing the satellite bandwidth resource among
faster than the earlier migration from 2G to 3G.” They forecast that, many cells with a TDMA access scheme. A single channel per carrier—
by 2017, 12.5 percent of the approximately eight billion total mobile SCPC—is unfeasible in this scenario for high-speed 3G/LTE networks.
connections will be 4G-LTE.
A network of 1,000 cells of dedicated SCPC links would require a
space segment of 100,000Mbps, instead of only 1,000Mbps when
Smartphone—Smartphone adoption is considered by many research using TDMA for bandwidth sharing.
firms to be the fastest growing of any consumer technology in history.
The Flurry Analytics firm claims that smartphone adoption is two times Ultra-fast TDMA VSAT is a must—The expected performance in LTE
faster than the Internet boom experienced in the 1990s, and three networks is at least three to four times faster than HSPA+ speeds.
times faster than the recent social networking phenomena. Therefore, Download data speeds of 100Mbps and even higher must be
smartphones are not limited to early adopters and are becoming supported by new, advanced technology.
ubiquitous worldwide. Smartphone costs have also sufficiently
decreased, with an extensive second-hand market, making these A satellite backhaul requires an ultra-fast TDMA modem to ensure
devices prevalent in remote locations. LTE support in smartphones is LTE’s high-performance speeds, which could be delayed in TDMA
no longer a question, but a requirement.
networks by inherent satellite delays and the implementation of the
TCP protocol in the phone. Therefore, TCP acceleration is a critical
Data usage—Not only the quantity of smartphones, but the types requirement to ensure LTE network performance.
of applications and, thus, traffic types have changed from primarily
voice to data. According to industry research, video is by far the fastest The required high speed can be uniquely achieved with SkyEdge II-c
growing application. Mobile data traffic growth worldwide is projected Capricorn; Gilat’s future-proof TDMA VSAT with speeds exceeding
to be outstanding; according to Cisco’s Mobile Data Traffic Forecast 200Mbps. Capricorn is based on multiple-core ARM technology, and
the CAGR will be 61 percent from 2013-2018.
features built-in mechanisms to support high-speed acceleration and
encryption. The VSAT has been designed with a powerful AES-256
Cell technology evolution—The evolution of the base station from encryption engine that can work in speeds over 100Mbps and the
the traditional large expensive macro cells to low-cost outdoor small unit is equipped with embedded TCP acceleration. Capricorn has
cells is now providing a sustainable business case. Small cells are been successfully tested in such environments and is, indeed, up for
making rural communication economically possible. Solutions such as the challenge.
CellEdge, recently introduced by Gilat, have been optimized for space
segment efficiency as well as an enhanced user experience.
The Greek philosopher, Heraclitus of Ephesus, is quoted to have said
in 500 BC that change is the only constant. This may certainly have
been true then; however, today, the pace of change is quite striking,
observed not only in technology, but in all walks of life.

The Feasibility Of 3G/LTE Satellite Backhauling

High throughput satellites (HTS)—HTS are influencing the economics
of broadband communication. Most of these satellites implement
spot-beam technology to reuse the frequency band across the desired
coverage area. This solution enables much higher throughput than
traditional, wide-beam satellites. The increased broadband capacity
reduces the bandwidth cost by orders of magnitude—translating
directly to lower OPEX, enabling the penetration of high speed data
into rural areas.
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The need for faster Internet access via mobile devices is driving the
integration of 3G/LTE into existing networks. Technical, social and
business changes are accelerating the adoption of 3G/LTE networks to
the most remote locations.
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Satellite backhauling has always been the only feasible way to
reach such areas and must now stand up to the high-speed network
challenge. MNOs must be able to provide high performance as well
as ensure an enhanced user experience, essential security, quick
Byline
deployment—all within the envelope of a justifiable business case.

About the author
Doreet Oren (doreeto@gilat.com)) is Director of
Product Marketing for Gilat Satellite Networks. In
this role, Oren works closely with the Commercial
and Defense divisions to define product
positioning, messaging and go-to-market

To answer these needs and make 3G/LTE backhaul a reality, Gilat
introduced, and is the first to the market with, SkyEdge II-c Capricorn,
the ultra-fast TDMA VSAT.

strategies and is responsible for market
research and analyst relations. Oren has
more than 20 years of industry experience, and has held management
positions in R&D, product management and product marketing for

For more information, please visit
http://www.gilat.com/SkyEdge-II-c-Capricorn

international high-tech companies. In this capacity, she contributed to
next-generation product definition and was responsible for delivering
the company’s vision to the media and analyst community. Oren has
published thought leadership articles in renowned international journals,
and has spoken at numerous industry conferences worldwide.
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Executive Spotlight: Don Thoma, President + CEO,
Aireon LLC

D

on Thoma is the President and CEO of the newly formed
Aireon LLC, a joint venture between Iridium and NAV
CANADA. In this role, he is leading the Iridium NEXT
hosted payload initiative to provide a transformational global
air traffic surveillance capability by including an ADS-B receiver
payload on each Iridium NEXT satellite.
Mr. Thoma previously served as executive vice president, Marketing,
at Iridium Communications Inc. where he was responsible for strategic
marketing, product management and corporate communications for
the company, as well as corporate initiatives related to Iridium NEXT—
the next generation of the Iridium satellite constellation.
Prior to joining Iridium, from 2000-2001, he served as vice president
of marketing and business development for ObjectVideo, Inc. From
1992-2000, Mr. Thoma held various positions of responsibility for
ORBCOMM, ranging from senior director of transportation to founder
and general manager of the Vantage Tracking Solutions business unit
and vice president of business development. Prior to ORBCOMM, from
1988-1990, he was the director of integration and launch operations
for Orbital Sciences Corporation.
Mr. Thoma served as a Captain in the U.S. Air Force Space Division SatMagazine (SM)
from 1983-1988. He holds a bachelor’s degree in Aeronautical Mr. Thoma, would you please tell our readers about your background
Engineering from the Rensselaer Polytechnic Institute, a master’s and your current responsibilities as president and CEO of Aireon LLC?
degree in Aerospace Engineering from the University of Southern
California and a Master of Business Administration from the Harvard Don Thoma
Business School.
At Aireon, I have the exciting job of leading a company that will
accomplish a number of firsts. Aireon will be the first company to
provide a transformational global air traffic surveillance capability to
the world’s air traffic control organizations. We will be the first company
to create a global business based on hosted payloads by including an
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ADS-B receiver payload on each of the Iridium NEXT satellites. We
will be the first to extend a cost-effective, next generation aviation
tracking capability to all the countries of the world, many who have a
difficult time getting full ATC capabilities in their airspace. We will be
able to do all of this and provide the airlines of the world with an ability
to improve efficiency, decrease fuel expenses and reduce greenhouse
gas emissions.

Don Thoma

A variety of possible technology solutions have been discussed in light
of the recent situation, unfortunately most of them aren’t viable. They
would either cost the airlines or ANSPs outrageous amounts of money
for new equipment, or they simply don’t provide better coverage
than what exists today. Any new technology deployed needs to be
economical, efficient, and global.

SM

To this end, the next generation of aircraft tracking lies with Automatic
What is Aireon and what kind of benefits will it provide to the Dependent Surveillance-Broadcast (ADS-B) technology, which is
aviation industry?
the GPS-based successor to radar. Aircraft equipped with ADS-B
transponders relay precise aircraft location information and other flight
Don Thoma
information to both air-traffic controllers and other ADS-B-equipped
Aireon will be the first, and only, fully global, space-based commercial planes. ADS-B is the direction the industry is moving, it’s required
aircraft surveillance system. This solution is being developed by Aireon to be on all European aircraft by 2017 and all U.S. aircraft by 2020.
LLC, which is a joint venture between Iridium Communications, NAV Ground-based ADS-B systems are a huge step forward in aircraft
CANADA — (the privatized air navigation service provider (ANSP) for monitoring, but they are still limited. Like radar they rely on a ground
CANADA — and the ANSPs of Denmark, Ireland, and Italy. Together, infrastructure, hence the coverage area is still limited to being over
we’ll provide other ANSPs with the capability to seamlessly and land. This is where Aireon comes into play.
continuously track aircraft anywhere in the world in near real-time,
including over oceanic, polar and remote regions.
By placing a space qualified ADS-B receiver as a hosted payload on
the new Iridium NEXT satellite constellation, Aireon will extend the
Aireon will enable airlines and ANSPs to more accurately track the coverage area of ADS-B, making it a truly global technology. Aireon will
location of aircraft, something that, as evidenced by the recent MH370 use the same ADS-B transponders already being installed on aircraft,
disappearance, is very much needed. By providing near real-time data but instead of sending data to ground terminals it will communicate
transmission via satellite, aircraft can be tracked to within a few miles with the Iridium satellite network, making it space-based ADS-B. As
of its location at any time, no matter where it is on earth.
the Iridium satellite network covers the entire globe—without the
coverage holes that plague ground networks and other satellite
In addition, Aireon will significantly improve the business of air systems—this means that aircraft will be able to be tracked wherever
operations by enabling increased efficiency, billions in fuel savings, they are, be it over oceans or in the most remote corners of the planet.
measurable reductions in flight congestion and delays, and a reduced
SM
impact on the environment.
When will Aireon’s services go live?

SM

In light of the disappearance of flight MH370, technological
advancements in flight tracking have come under some
serious scrutiny. How will Aireon play a role in flight tracking of
commercial aircraft? How is it different from the current tracking
technologies available?

Don Thoma
As noted, a key part of the Aireon solution is the hosted payload on
the Iridium NEXT constellation. The constellation will begin launching
in 2015, and all 66 satellites will be in orbit by 2017. At this time Aireon
will have global coverage.
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SM

What other companies/partners are involved in Aireon LLC and what
are their roles?

Don Thoma
Aireon has assembled a world-class team of partners who are experts
in the fields of satellite manufacturing and operations and air traffic
management technology:
•

NAV Canada is the world’s largest oceanic ANSP by traffic
volume (and second largest ANSP overall), as well as the
leader in ADS-B system deployment and the optimization
of oceanic and remote-area air navigation. NAV CANADA
will be Aireon’s first customer, in addition to being a fully
integrated investor and partner, utilizing Aireon to provide
continuous aircraft surveillance in remote Canadian airspace
and in the busy North Atlantic airspace where it provides
services. We’ve also recently added other ANSP partners –
ENAV, the Irish Aviation Authority and Naviair.

•

Harris Corporation was selected as the payload provider for
Aireon after an extensive, competitive process. Leveraging
more than 50 years of space experience and more than 20
years experience in providing critical air traffic management
infrastructure to the FAA and other ANSPs, Harris will
provide the space-qualified ADS-B receivers to fly as hosted
payloads on Iridium NEXT.

•

Lastly, as the operator of the world’s largest terrestrial air
traffic surveillance network, Exelis is developing the ADS-B
data processing system for Aireon as well as providing
systems engineering support. Exelis has been leading the
design, engineering and specifications of the Aireon system
by leveraging its experience operating the nationwide
terrestrial ADS-B system under the FAA’s NextGen
initiative. We chose Exelis to build and operate the Aireon
ground data processing system because of their extensive
experience collecting and processing air traffic information.

A key milestone under a five-year contract with Aireon LLC that
will create the first global satellite-based aircraft tracking system
has been achieved by Harris Corporation.
Harris’ Automatic Dependent Surveillance-Broadcast (ADS-B)
1090 Extended Squitter receiver payload has been successfully
tested and qualified for simulated operation in the harsh
environment of space for more than 12 years. Simulated
performance testing also validated the agility of the payload to
adapt to evolving aircraft traffic patterns over the same span of
time. Harris is providing Aireon with 81 of the ADS-B receiver
payloads. They will be hosted onboard the Iridium NEXT satellite
constellation to enable precise aircraft tracking that will optimize
air traffic management around the world. Ground-based ADS-B
networks, which process GPS signals and other data from aircraft,
are limited by an infrastructure that cannot monitor flights over
oceans or remote regions.
The Harris payloads are based on the company’s AppStar™
reconfigurable payload platform. They will be mounted on 66
low Earth-orbiting satellites, six on-orbit spares and nine ground
spares that comprise the Iridium NEXT constellation. The air
traffic surveillance function will be performed separately from the
main mission of the spacecraft. The constellation’s main mission
is providing voice and data coverage to satellite phones, pagers
and integrated transceivers over Earth’s entire surface. The
launch of the first Iridium NEXT satellite is planned for 2015.
“Harris has met or exceeded all of the major milestones in
the development and test of the receiver payload for this
groundbreaking program,” said Don Thoma, president and
CEO, Aireon. “The combined, powerful offering our collective
organizations will provide to the global air traffic community will
transform air travel.”
For further information, please visit
http://www.harris.com/
The Aireon infosite is located at
http://aireon.com/Home
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Servicing + Refueling Spacecraft On Orbit
By Jos Heyman, Senior Contributor

U

nlike motor vehicles, which are taken to various facilities
for maintenance and repairs, or to petrol stations to
refuel, spacecraft do not have such a luxury when some
internal or external problems occur. To offset the occurrence of
such problems, satellites must be built to the standard that they
simply cannot fail during their anticipated lifetime, and they must
also carry sufficient fuel for at least, and even beyond, a norm of
15 years of on orbit service.

had been launched with a Delta 3910 launch
vehicle. However, in November of that year, the
satellite’s attitude control system failed. The
problem was subsequently repaired, on orbit,
by the crew of the STS-41C mission in April of
1984. On April 10, 1984, the satellite was captured by the Shuttle’s
RMS arm. On the next day, Mission Specialists George Nelson and
James Van Hoften completed an EVA of 7 hours, 7 minutes, during
which time they replaced the Modular Attitude Control System and
Suggestions have been made regarding the development of “repair the Coronograph main electronics box of the SMM satellite. On April
shops” and “refueling stations” for these orbital vehicles. Such would 12, 1984, SMM was released back into orbit.
extend a satellite’s operating life. Over the years, there have been
numerous proposals and attempts to create such service vehicles.
The STS41B flight of February 3, 1984 placed two satellites, Westar-6
and Palapa-4, on orbit. Both satellites then suffered failures of their
In this article, some historic examples of satellite on orbit repairs will PAM-D upper stages, leaving them stranded in a Low Earth Orbit
be offered, as well as an examination of proposals for future servicing (LEO). While neither of the satellites were actually repaired “on
operation vehicles.
orbit,” they were both retrieved by the STS-51A space shuttle flight
and returned to Earth for repairs—the satellites were relaunched as
The Perspective Of History
Asiasat-1 and Palapa-6, respectively.
In the past, satellite repair efforts have been attempted on several
occasions. On February 14, 1980, the Solar Maximum Mission (SMM) A slightly different approach was taken with the Syncom IV-3
communications satellite, placed into orbit by STS-51D on April 12, 1985.
The satellite could not be placed into a geostationary orbit and it was
repaired on August 31/September 1, 1998, by the crew of STS51I.

Mission Specialists George Nelson and James van Hoften repair the
captured Solar Maximum Mission Satellite on April 11, 1984.
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Astronauts Story + Musgrave work on Hubble
in the Endeavour’s payload bay.
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The best known rehabilitation mission as of this writing was the Hubble
Space Telescope, which had been placed on orbit by STS-31 on April
24, 1990. Once the spatial observatory was operational, the discovery
was made that the main telescope mirror provided fuzzy images due
to a spherical aberration of the primary mirror. Seemingly, the mirrors
had never been tested prior to incorporation into the satellite. As a
consequence, the Wide Field Camera could not be used and the Faint
Object Camera could only produce inferior pictures.
NASA awarded a contract for the construction of the Corrective Optics
Space Telescope Axial Replacement (COSTAR) that was installed during
a service mission conducted by STS61. After having been captured and
placed in the payload bay of the Space Shuttle on December 4, 1993,
the astronauts, during five EVA’s, installed COSTAR and also replaced
other Hubble components. After having been in the Shuttle’s payload
bay for 145 hours and 1 minute, the telescope was released.
Subsequent service missions to the telescope were conducted from
February 13th to the 19th in 1997 (STS-82); December 21st to 25th
in 1999 (STS-103), March 3rd through 9th in 2002 (STS-109); and May
13th to 19th in 2009 (STS-125). These missions provided updates to
the Hubble’s systems and instruments.

1999, several times on April 16, 2005. However, the fuel for the DART’s
nitrogen thrusters ran out when the satellite was about 100m from the
target satellite and the approaches were abandoned. The two satellites
did, however, make physical contact, which pushed MUBLCOM into a
higher orbit. It is not believed that either satellite was damaged.

Proposals
There are various proposals for on orbit repair and refueling spacecraft
currently under development.

SIS
In 2011, Intelsat and MacDonald, Dettwiler and Associates Ltd. (MDA)
entered into an agreement for MDA to service Intelsat on orbit satellites
using MDA’s proposed Space Infrastructure Servicing (SIS) vehicle. SIS
was to service satellites in need of additional fuel, re-positioning or
engaging in other maintenance while using a sophisticated robotics
and docking system. A robotic arm would be used for refueling and
could also be used to perform maintenance and repair tasks. The
first launch was expected to take place in 2015. However, this project
was canceled in January of 2012 as there was a lack of interest from
Intelsat, other commercial firms as well as the U.S. Government.

The common factor of the “repair” mission described above was the
use of the Space Shuttle and the involvement of astronauts during
EVA’s. With the Shuttle no longer available for such work, attention has
now focused in on automated or robotic facilities.

DART
Among such operations was the Demonstration of Autonomous
Rendez Vous (DART) satellite that was launched on April 15, 2005, via
a Pegasus XL launch vehicle as part of a test program conducted by
NASA for studies leading to the Orbital Space Plane (OSP) program for
a second generation Space Shuttle.
The DART was built by Orbital Sciences and the 350kg satellite was
to demonstrate technologies to locate and maneuver near an orbiting
satellite using an on-board computer. DART was programmed to
approach the MULBLCOM satellite, which was launched on May 18,

Artistic rendition of DART.

Artistic rendition of SIS, courtesy of MDA.

Artistic rendition of DEOS operations. Image courtesy of DLR.
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DEOS

The Deutsche Orbitale Servicing Mission (DEOS) is a proposal from the
German space agency DLR for a two satellite system to demonstrate
the performance of on orbit maintenance tasks, in particular refueling,
that will extend the service life of satellites. The test will consist of two
satellites, a “client” and a “servicer.” The satellites will be built by
Airbus Space and Defense and will be launched in 2018. At launch,
the two stacked spacecraft will be placed into a near polar orbit of
between 400 and 600km altitude. Following separation, the satellites
Artistic rendition of ViviSat’s MEV.
will undertake a number of increasingly complex experiments. These
will include the capture of a tumbling, non-cooperative client satellite
with a servicer spacecraft as well as the de-orbiting of the coupled ViviSat
configuration in a pre-defined corridor at the end of mission.
Calling the effort “satellite life extension,” the ViviSat project is
claimed, once established, to be able to provide in-orbit satellite life
MIT Fuels Another Idea
extension and protection services. These will range from significantly
Recently, an engineering team at the Massachusetts Institute of extending a satellite’s mission length, engagement into new markets,
Technology (MIT) advanced the idea that future lunar mission could be and will also drive asset value as well as protect franchises. U.S.
fueled through a propellant depot somewhere on orbit between the Space and ATK Space Systems created ViviSat to provide satellite
Earth and the Moon. It was argued that this would reduce the amount mission length extensions with flexible, scalable, capital-efficient,
of fuel that would be needed to be carried during spacecraft launch, and low risk services. U.S. Space will be the operating entity, while
allowing for heavier payloads.
ATK Space Systems will build the ViviSat as well as the launch and
ground segments.
Rather than focusing on sending “tankers” into space to refill orbiting
depots, this study advanced the idea that the unused “contingency” ViviSat uses a Mission Extension Vehicle (MEV) that will safely connect
fuel carried by lunar spacecraft in case of emergency situations be to an orbiting satellite. This maneuver will provide supplemental
deposited at these spatial fuel depots prior to the lunar spacecraft’s attitude and propulsive capabilities without client satellite operational
return to Earth. This fuel can then be collected by the next mission as disruption—quite a plus. The MEV uses a space-ready docking system
the craft’s contingency fuel. If not used, the fuel can be returned to the and a suite of integrated proximity sensors to securely rendezvous
depot. Alternatively, quantities of contingency fuel can be stockpiled with the host satellite. The U.S. Space company’s tagline seems to be
in the depot over a period of time and used, at a future date, by a large highly appropriate, should this project fall into place—“Revitalizing
cargo mission to the Moon as its primary fuel source.
Your Space Assets.”

Robonaut
While the current experiments with the Robonaut on the International
Space Station are clearly related to the operation of the ISS, the
experience with this robotic device, permanently located at the Space
Station, may have long term influence of the discipline of satellite
repairs on orbit. In such a scenario, a “descendant” of the current
Robonaut would fly to an ailing satellite and provide an on orbit repair.
In a similar way, the current efforts by NASA in developing robotic
refueling techniques through the demonstrations of the Robotic
Refueling Mission (RRM) on the International Space Station in January
2013, and the follow-on ground-based Remote Robotic Oxidizer
Transfer Test (RROxiTT), may, eventually see wider applications.
The RRM demonstrations were made with Dextre, the twin-armed
Canadian robotic handyman, using four unique RRM tools and an RRM
module containing satellite piece parts and refueling components.
While the RRM tests used ethanol as a substitute for the more volatile
satellite fuels, RROxiTT will test the transfer as oxidizers. In particular,
nitrogen tetroxide (N2O4 or NOX) will be used to test how robots can
transfer such oxidizers at flight-like pressures and flow rates, through
the propellant valve and into the mock tank of a satellite that was
originally not designed to be serviced in space.

72

Is The Cost Worth The Effort?

The establishment of on orbit spacecraft servicing and refueling
facilities is ultimately dependent on the cost—or rather, the savings—
that can be made. And herein lies the biggest problem: Are these
endeavors worth the effort?
In this context, it is appropriate to consider that the repair services
provided with the Space Shuttle were not primary missions (with the
exception of the Hubble related mission). While there was obviously
a cost involved, it did not involve the cost of a special launch. The
exception to this was the STS-61 Hubble servicing mission. In that
case, it was, however, a choice between the extra costs of an STS
launch and the abandonment of the Hubble Space Telescope.

Future Considerations
As far as future scenarios are concerned, and in broad terms, the
choice seems to be between a dedicated servicing mission for a single
spacecraft in trouble and an orbital “repair shop,” the latter fitted
with the necessary spare parts for an operation life of, say, 10 years.
The obvious cost in both scenarios is the build of the launch vehicle
to place the repair facility on orbit. In the case of the orbital “repair
shop,” there is the additional cost of re-stocking the repair facility with
additional spare parts.
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A single spacecraft servicing mission’s cost is not complex and will
follow the same considerations as the STS-61/Hubble mission, referred
to earlier in this article. However, in the case of a permanent orbiting
repair shop, the range of spares to be carried must be considered. This
is relatively simple in the case of communications satellites that carry
fairly standard transponders and other components. However, it would
be less clear for other satellite genres. Additionally, there is the cost
associated with launching and then maneuvering of the two spacecraft
to rendezvous in space at probably totally different orbits.

All these cost-benefit pros and cons should not stop scientists and
engineers from developing and experimenting with on orbit repair and
refueling techniques.
The knowledge gained from these efforts will be essential in case lunar
bases are established or, for instance, if new sources of energy resident
in space can be harnessed.
About the author
Jos Heyman is the Managing Director of Tiros Space Information, a

Furthermore, another consideration should be the frequency of
breakdowns during the operational life time of an orbital repair shop.

Western Australian consultancy specializing in the dissemination of
information on the scientific exploration and commercial application
of space for use by educational as well as commercial organizations.

Finally, and this is perhaps the most overriding argument against an orbital
repair shop, is the obsolescence of parts—for example, satellite technology
developed ten years ago is now totally out of date and unusable.

An accountant by profession, Jos is the editor of the TSI News Bulletin
and is also a regular contributor to the British Interplanetary Society’s
Spaceflight journal. For further information, please visit
http://tiros.zarya.info

In the case of on orbit refueling, the biggest problem to be considered
is that of sending fuel up into orbit at a cost, whether it is with the
original spacecraft or during a subsequent refueling mission. In this
context, the MIT proposal discussed above is interesting in that it
makes use of spare fuel that is already on orbit.
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Euroconsult Analysis: The Battle Of Broadcast—HTS Vs. Cellular
By Nathan de Ruiter, Senior Consultant, SATCOM, Euroconsult

O

ver the last five years, the newsgathering (NG) market has
experienced strong growth on all fronts. Euroconsult’s
latest report on Video Content Management and
Distribution highlights the total number of NG terminals in service
increased rapidly, from 16,400 in 2008 to approximately 30,000 in
2013 (13 percent CAGR).
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2014 is expected to hit a new peak mainly driven by major sports
events such as the Sochi Winter Olympics and the FIFA World Cup
in Brazil. For example, TV channel NBC presented 539 hours of
linear content from the Sochi Olympics, which was 103 more hours
than the last Winter Olympics in Vancouver.
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Newsgathering Toolbox
The market for newsgathering is mainly driven by the multiplication
of live events and the increase in the number of TV channels as
well as the number of NG units per channel. These factors are also
expected to drive demand for news gathering services in the future.
The internationalization of news means that TV channels need to
send more news gathering teams around the world to cover all types
of events.
Moreover, international and national broadcasters are progressively
migrating from standard definition (SD) to high definition (HD). As
the viewer increasingly expects a real HD experience, the TV station
cannot simply upgrade their studio operations; they must also update
their remote production facilities to provide NG services in HD starting
from field production.

The Newsgathering Terminal Toolbox
TV broadcasters and service providers own, and or lease, NG solutions
that enable instant access to news wherever it may take place.
Depending on the type of event and its location, broadcasters will
use different solutions ranging from satellite news gathering trucks,
fly-aways, and MSS units to Cellular 3G/4G devices.
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The increasing usage of HD in the contribution market will enhance
the requirements on NG terminals to transmit content at higher data
rates. In addition, broadcasters are continuously seeking opportunities
to reduce their total cost of ownership.
The newsgathering market has recently seen several technological
changes to meet increasing user requirements. The first HTS Kaband terminals were rolled out in 2012–13, and following months
of field testing by broadcasters and service providers—they are now
commercially available.
In the meantime, we have observed the rapid expansion of 3G/4G
networks and the growing ability of bonded cellular units to upload HD
content at competitive prices. As a result, 3G/4G units are increasingly
considered as a replacement to satellite terminals rather than a
complimentary tool. As these technologies are expected to drive the
future news gathering market, let’s benchmark their performance on
three key criteria of coverage, cost and performance.

Coverage
The continuing expansion of cellular networks and HTS systems
is undeniable. Euroconsult’s report on High Throughput Satellites
highlights that capacity supply will continue to double every two years
to reach more than 920Gbps by 2015.
On the other hand, 85 percent of the world’s population will have
3G coverage by 2017, while 50 percent of the world’s population will
be covered by 4G/LTE networks according to Ericsson’s Traffic and
Market Report.
These statistics, however, only tell us part of the story. Although nearly
all developing countries have launched 3G services, the coverage is
far from nation-wide. While 3G and 4G coverage typically has limits to
the most populated urban and suburban areas, HTS systems do often
provide nation-wide coverage. The current drawback of HTS systems
is that capacity is commercially available in only a few countries in in terms of performance. While HTS Ka-band units are more robust
Latin America, Middle East/Africa, and Asia. Inmarsat’s Global Xpress and reliable, the 3G/4G cell units outperform in terms of ease-of-use
system will become the first global HTS Ka-band constellation with and portability.
near ubiquitous coverage operational from 2015.
Some broadcasters have expressed concerns on the reliability of HTS
Cost
Ka-band related to rain and dust fade and, therefore, require extensive
Both HTS Ka-band and 3G/4G technology developments are making testing before adoption. HTS Ka-band can facilitate higher data rates
NG solutions significantly more affordable for the broadcaster. The which results in a better picture quality for cellular solutions—this is
equipment prices for HTS Ka-band units are still in the same range as crucial for high-profile events.
traditional fly-aways. However, the real cost advantage comes from the
bandwidth prices, which can be up to 50 percent cheaper than regular Despite bonding cellular signals, bandwidth is often limited at
capacity. 3G/4G bandwidth is even cheaper, as broadcasters typically major news events as news gathering teams compete with local
pay below $3,000 per month for a fixed number of hours. Moreover, smartphone users.
3G/4G cellular devices start at a fraction of the fly-away cost, although
more professional bonded devices with enhanced security features Euroconsult Market Prospects
retail around $15,000 -$30,000.
The question remains whether 3G/4G will substitute or complement
traditional satellite news gathering solutions. Many TV channels should
Performance
continue to use 3G/4G solutions as a backup or in parallel to the
Broadcasters typically put high requirements on the reliability, main system, but a growing number of channels should increasingly
availability, ease-of-use and throughput of their NG solutions. HTS Ka- use them as their main system, once they become more reliable.
band units and Cellular 3G/4G units both have different advantages Moreover, broadcasters that do not have NG terminals are expected
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to be more interested in owning or leasing HTS Ka-band lightweight
units and 3G/4G units, due to the increasing ease-of-use and lower
cost of ownership.
As a result, Euroconsult projects the use of HTS Ka-band and cellular
solutions to grow in coexistence at a nearly equal pace, adding
respectively 12,000 and 11,000 terminals between 2013 and 2023.
Although part of the growth will come at the expense of traditional
satellite news gathering solutions, the majority of terminal growth will
significantly expand the market.

To access Euroconsult’s report on High Throughput Satellites, visit:
http://www.euroconsult-ec.com/shop/satellitecommunications/39-high-throughput-satellites-the-quest-formarket-fit.html
Ericcson’s Traffic and Market Report may be accessed at
http://www.ericsson.com/news/1617338
About the author
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SatBroadcasting™: A Case In Point—
High Resilient Transmissions With Uplink Power Control + Site Diversity Switching
By Roger Franklin, President + Chief Executive Officer, Crystal Solutions

S

atellite uplink facilities must deliver reliable, uninterrupted
service continuity. Broadcasters derive revenue from
advertisers that is dependent upon reliable distribution of
content. Any interruption in the distribution process results in loss
of revenue and market share. Therefore, facility designs include
several layers of redundancy; including redundant satellites,
backup sites, and backup hardware at each site.

Some applications, such as Direct-To-Home (DTH) stretch or exceed
the capability of hardware solutions, but can still be satisfied with a less
expensive and higher-performing intelligent control solution.

This article describes the measurement techniques, the challenges,
and the M&C solution that was designed to provide a reliable solution
for a DTH provider with facilities in tropical and subtropical locations,
where weather disturbance was considerable and frequent power
An important requirement in the design and operation of redundant changes and distribution switching to a backup site was required.
facilities is an intelligent control and network management system for The lessons learned and performance achieved can significantly and
each facility’s equipment. In addition to monitoring the equipment at positively impact system costs if considered during the system design.
the multiple sites, another important role for the intelligent control
system is to monitor uplink conditions, make adjustments to the uplinks,
and automate switching of uplinks from the primary to a backup site.
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DTH distributors transmit hundreds of television channels to one or
•
Excessive uplink attenuation at a site;
more geosynchronous satellites using multiple carriers through uplink
•
Failure of an uplink chain;
chains with up converters and high power amplifiers (see Figure 1).
•
Uplink chain maintenance; or
The satellites receive the carriers through one of its many transponders
•
Antenna maintenance
and retransmit those carriers back to Earth, where they are received by
thousands of satellite antennas at viewer’s homes.
During such events, the broadcast uplink is quickly and automatically
transferred by the intelligent control system to a backup site. When
negative conditions triggering a transfer are addressed or otherwise
cease to exist, the primary site may be returned to its normal
operational state.
Finally, costs are an important factor. An ideal solution minimizes cost
in several areas:
•
•
Figure 1. Uplink Chain

•

Most DTH facilities support several uplink chains—this case had 30
at each site. En-route to the satellite, the uplink transmission can be
degraded as it passes through the atmosphere. This degradation, or
attenuation, is usually caused by rain and/or cloud cover, hence the
term “rain fade.” As the frequency of the RF transmission increases,
the wavelength decreases such that it is smaller than the diameter of
rain drops. Rain fade occurs when the RF energy of the transmission is
dispersed and absorbed by the water in the air.
Uplink transmissions, because they are at higher frequencies, are more
susceptible to rain fade. Furthermore, when an uplink is degraded,
then every single receiver can experience problems and disturb the
viewer’s TV experience. DTH providers strive to minimize program
interruptions. However, in order to do so, signal diagnosis and
corrective actions to avoid the effects of degrading conditions must
often be executed in fractions of a second; thus rendering a manual
solution untenable.

•

•

Capital: By reducing the engineering design and hardware costs
Operator costs: By automating as much as possible to
minimize head-count
Operator costs: By simplifying the use of systems through
simple and easy-to-understand and act-on user interfaces (“UI”s)
Maintenance costs: By designing equipment that may be
removed from service for routine maintenance without
interrupting the satellite transmission
Energy costs: By keeping backup equipment in low-power
standby mode when not needed and using the transmission
site that requires the least energy at any given time

Crystal Solutions has created an automated uplink power control and
diversity site switching solution which maintains uplink integrity and
delivery continuity by compensating for rain fade and automating
uplink chain transfers from the primary site to a backup site.

Design Requirements

Sky Latin America is an example of the earliest and most frequently
used implementation of site diversity switching controlled by a Crystal
intelligent control system. Sky Latin America maintains two uplink sites
in Miami Lakes and Port St. Lucie, Florida. Both sites were built with 1:6
System design must also consider other factors that can affect uplink uplink redundancy. Each site was designed to be fitted with 30 active
transmission, including:
uplink chains delivering content to 30 transponders on two different
satellites. The intelligent control solution design was required to include:
•
Uplink attenuation at a site
•
Failure of an uplink chain
•
Automated site switching initiated manually
•
Scheduled uplink chain maintenance
and/or automatically:
•
Scheduled antenna maintenance
» by uplink chain or transponder;
» by satellite (i.e. all chains up-linking to a single satellite
To mitigate loss of service and the accompanying loss of revenue,
must switch on a single command); and
DTH providers usually build multiple sites. This is done to transfer the
» by uplink RF room (a set of 6 or 12 uplink chains)
primary uplink signal to another backup distribution site when uplink
•
Automatic Uplink Power Control (“AUPC”) through the
degradation is too great or while repairs or maintenance is carried
intelligent control system that is independently configured
out at the main site. Uplink chain failure is usually managed intra-site;
and tested for each transponder’s uplink chain (the uplink
however, as the software solution in this case matured, the preferred
path attenuation is different for each chain at each site,
means for recovering from a failed uplink chain was to switch to the
which meant both the switching and AUPC logic must be
corresponding chain at a backup site.
configured and validated accordingly.)
•
Effective isotropic radiated power (“EIRP”) measurement
An automated site switching solution is intended to provide a
and monitoring for each uplink chain
broadcast operation the ability to maintain uplink integrity and delivery
•
A user interface (“UI”) that must be easy to understand and
continuity through an intelligent control system in the event of:
act on under tense operating conditions
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•
•
•

Ongoing operational resiliency while managing site switches
over a dozen times daily.
A site switching algorithm that induced minimal service
interruption—freeze-frame for two seconds or less.
Staggered transponder switching (i.e. must not switch more
than one transponder at a time) in order to minimize the
impact of the satellite’s automated power control.

Sending In The Solution

•

•

replaced, sent out for repair, etc…)
False switching resulting from sun outages may be avoided
since these units consider geographical location, look angle,
and time
Radiometer output is independent of antenna pointing
angles thus eliminating the prospect of even modest satellite
or antenna positioning changes which may affect a beacon
receiver, especially when the antenna is tracking the satellite.

Crystal’s intelligent control solution outlined here exceeded Sky Latin In this application, four radiometers were used between the two sites;
America’s requirements without altering any of the core modules or a dedicated unit for each satellite at each site.
device drivers.
Beacon receivers were used as backups for the radiometers and testing
Performance highlights include:
was performed to validate performance in each system for both the
radiometer and beacon receiver.
•
Reliable site switching that minimized RF anomalies at the
affected satellite; no dual illuminations and RF losses of 5 to Uplink Attenuation Monitoring
10 msec.
Attenuation is monitored at each transmission site and for each
•
No video disruption by the viewer and minimal audio
satellite. If attenuation was detected at both sites then Crystal
disruption—an occasional audio pop was all that
dynamically selected the best site for uplink based on each site’s
was experienced.
attenuation readings.
•
Consistent power levels on adjacent transponders were
achieved by reducing RF disturbance and by managing
Automated Site Switching Logic
switch timing to reduce the satellite on-board
When attenuation at the primary site reaches user-defined levels the
power perturbation.
intelligent control system:
•
Recovery from uplink chain failures were achieved within
one second.
•
Issues an audible and visual warning that a switch may
•
M&C allow unrestricted ability to switch uplinks between
be necessary
sites repeatedly.
•
Increases power to the HPA’s at the offline facility
•
Activates AUPC for the HPA’s at the offline facility
The Analysis
•
Continues to monitor the attenuation level at both sites
The entire site redundancy and uplink power control solution was
managed by Crystal’s off-the-shelf intelligent control system.
When attenuation breaches a second user-defined threshold, a
transmission transfer takes place for each uplink chain that has an
Uplink Attenuation Measurement
available peer uplink at the diverse site. An uplink chain is considered
To determine atmospheric attenuation, or rain fade, the following not available if it is in maintenance or has an active alarm condition. The
equipment was used:
switch-back algorithm is similar: manually returned or automatically reset.
•
•

Radiometer, and
Beacon receiver

Crystal’s solution for uplink chain switching is considerably different
from conventional switching (bringing the backup unit online by tuning
the backup amplifier to the proper channel, increasing power and
If the budget allows, Crystal’s preferred means of monitoring uplink opening a waveguide switch). The result is that service interruption
attenuation is a radiometer due to the advantages this solution provides: was significantly reduced from seconds to between five and 10
milliseconds. The uplink chain switching sequence involves muting
•
Better accuracy at uplink frequencies; the loss at a beacon
and unmuting up converters instead of relying on the time it takes a
signal frequency has to be converted to a different loss value waveguide switch to move from one position to another.
at the uplink frequencies
•
Signal deterioration is calculated in dB of attenuation, which This solution performed so well that the 1:6 redundancy in place for an
is how a radiometer reports attenuation. The feedback to
uplink chain failure was changed such that, instead of transferring the
the operator is simpler and more intuitive to comprehend
service to the backup chain within the facility, it was instead transferred
than the output of a beacon receiver, usually reported in
to the alternate site. This new fail-over scheme was much faster and,
voltage and then converted to dB
had this been known during site design, the 1:6 redundancy controllers
•
For the same reason detailed earlier, the beacon receiver
and the backup chain for each set of uplinks could have been removed
always demands attenuation be calculated; and this
from the system entirely. The capital savings for this solution would
calculation can be unique to the beacon receiver in use
have been over $500,000.
(introducing potential for error in the event hardware is
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Handling Satellite Power Management
Switching uplink chains for all transponders on a single satellite
simultaneously posed an unnecessary risk of damage or perturbation
on the satellite’s on-board automatic power control systems, as well as
adjacent transponders. This risk was abated by switching transponders
on a single satellite sequentially and with an inter-switch time of
approximately two seconds.
User Interface
Given the frequency of site-to-site uplink transfers, a key consideration
was to deliver an at-a-glance UI that would allow the operator to quickly
identify uplink condition across all 30 uplinks. Furthermore, operators
must be able to disable auto-transfer (e.g., when an uplink chain was
out of service, under maintenance), and switch all uplinks common:
•
•
•

3.
4.

5.

6.
7.

To a single transponder
To a single satellite, or
To a single uplink room

User Interface Solution
Crystal’s UI was customized to create the most intuitive at-a-glance
perspective as possible. The solution was designed as described in
the accompanied figure.

Services are vertically arranged by location.
Large oval indicates service is up from that site while the
smaller circles indicate that the backup site is in a condition
ready to accept the duty. Circles would turn yellow or
red depending on the level of preparedness and/or
active alarms.
This column of buttons allowed uplink systems to be
temporarily removed from the automatic switching solution
(e.g. maintenance on individual uplink chain, maintenance
on an antenna used for a single satellite) by chain, or the
entire satellite.
These fields provide real-time radiometer readings in dB
of attenuation.
These indicators communicated the state of the automation
condition. One button was dedicated for each site. These
worked as follows:
a. Green text field (as shown) indicated no atmospheric
attenuation and no action was active or pending
b. Yellow text field indicated attenuation was manifest and
HPA’s were in a “ready-to-accept” mode; meaning that they
were powered up and ready for content shift and un-muting
of the up converter.
c. Red text field indicated attenuation had breached an
acceptable threshold

Key user interface features:
1.
2.

Services are arranged by satellite and are easy
to understand.
With one button selection, services can be transferred for an
entire room or satellite from one site to the other.

AUPC + EIRP
The intelligent control system provided an exclusive software solution
for both EIRP and AUPC on all 60 uplink chains. Furthermore, as
attenuation conditions cleared, the offline uplink chain was placed into
a minimal power-consuming operational state: this state maintained
the offline chain in a ready condition should the online chain fail.
The EIRP and AUPC solutions are managed and configured through
each HPA’s remote interface as shown in these screen shots. The
interface on the left is a typical Crystal HPA interface. Note the EIRP
section on the left side of the screen. AUPC control, calibration, and
attenuation are shown in the center bottom. User selection of the
Calibrate button launches the second Uplink Power Control screen
shown here.
AUPC setup and calibration is highly flexible. Its out-of-the-box
configuration satisfied Sky Latin America’s needs and met or exceeded
user performance requirements.

Solution Results + Performance
Crystal was able to create a solution without altering any of the core
modules or device drivers. All design requirements were met and
some requirements were exceeded including:
•

Figure 2. Site Diversity Switching User Interface.

•

Reliable site switching that minimized RF anomalies at the
affected satellite; with no dual illuminations and RF losses
limited to five to 10 msec.
Consistent power levels on adjacent transponders were
achieved by reducing RF disturbance and by managing
switch timing to reduce the satellite on-board
power perturbation.
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Provided… Resilience + Flexibility

Crystal Solutions provided a resilient and exceptionally flexible
solution for Sky Latin America using software logic for all aspects of the
Automatic Uplink Power Control and Site Diversity needs. Furthermore,
this solution was far more flexible than any hardware-based solution
available today. With the discovery of the intelligent control solution
for uplink chain fail-over, hardware redundancy controllers can be
removed and the fail-to chain eliminated from the system design with
little increase in risk. As a consequence, and particularly for all but the
most elementary automation examples, software solutions such as the
Crystal solution can provide more flexible capability at a lower cost
and higher performance than alternatives.

•
•
•

Recovery from uplink chain failures were achieved within
one second.
The UI allowed unrestricted ability to switch uplinks between
sites repeatedly
Programming interruption was much faster than thought
possible and impact was limited to an occasional
audio “pop”

In addition, during system testing many discoveries led to a more
resilient and high-performance application. These included:

Given real-world knowledge and experience from the Sky Latin
America Site Diversity system the design of diversity sites can be
simplified. Furthermore, significant cost savings can be realized over
the traditional model of simply replicating a single site that has normal
redundant capability.
Finally, with proper error correction mechanisms, the viewer experience
during site switching for video networks can be greatly enhanced by
avoiding network-wide outages due to atmospheric attenuation and
equipment failure. Learn more at http://www.crystalcc.com.
About the author
Roger Franklin is the President and Chief Executive

•

By the up converters mute capability, controlling when RF
was actually transmitted to the satellite was more reliable
and deterministic than relying on a wave guide switch. This
eliminated video interruption and limited programming
impact to an occasional audio “pop”.
•
The Crystal solution was able to execute switching faster
than the HPA hardware redundancy controllers. Backup HPAs
required a channel changer so that the HPA could be tuned to
the correct frequency for the uplink being performed. When
the system was set to fail to the 1:6 backup chain the tuning
process on the channel changer could take up to 30 seconds.
Since there was an HPA at the diverse site pre-tuned to the
correct channel, it was significantly faster to transfer service
for a failed HPA to the diverse site than to wait for the local
backup HPA to change channels. Therefore, in future system
designs, uplink chain count can be reduced by 15 percent and
hardware redundancy controllers eliminated.
Crystal’s solution positively impacted preventive and reactive
maintenance on the uplink equipment: confidence in the system
meant that a conditioning of diminishing concern for removal of chains
from service.

Officer of Crystal Solutions (formerly Crystal
Computer Corporation) located in Duluth, Georgia.
He is the principle design architect of Crystal’s
intelligent control platform and has worked in the
satellite communications industry and with the
company since it’s inception in 1986. He holds a B.S. in Mathematics
from the Georgia Institute of Technology.

A result of the successful switching capability of the solution was
that the system enabled site switches to occur at any time of the
day, which became the standard operating procedure of Sky Latin
America. The system was configured with appropriate rain fade
thresholds authorizing a dozen or more site switches per day during
heavy-rain seasons
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Our world. Now
more connected than
ever. Your world.
With Arabsat's new generation of state-of-the-art satellites, your world is growing larger — and closer
— than ever. With four orbital positions in the sky covering an ever-expanding footprint across the
Middle East, Africa, Central Asia and Europe, now you have unrivalled capacity to reach farther and
connect in more ways than ever before. That means all the power to meet the growing and evolving
needs of large telecom companies, government entities, the military sector and VSAT or IP networks.
Connect more of your world, and join the Arabsat neighborhood today!

www.arabsat.com

The Pacific Connectivity Challenge...
The Upcoming On Orbit Solution

W

hen it comes to broadband connectivity,
all countries were not created equal. The
Pacific Ocean covers some 165 million square
kilometers, or 64 million square miles, almost one third
of the Earth’s surface and contains thousands of small,
scattered, sparsely populated islands separated by
vast distances.
The majority of these islands have fewer than
200,000 inhabitants; some fewer
than 2,000.

These small islands’ developing states have limited natural resources.
They are susceptible to natural disasters, vulnerable to external
shocks and are disproportionately dependent on international trade.
Broadband connectivity has the potential to address many of these
challenges and can help generate sustainable economic growth by
delivering services more effectively and improving manufacturing
and commerce.
Broadband connectivity can transform the fabric of their societies,
equip their children to participate in an increasingly digital future,
engage and empower remote communities as well as help to preserve
indigenous cultures. Broadband can also assist small island nations to
meet the pressing need to manage their limited natural resources.
Moreover, when natural disaster strikes, broadband provides
essential support for emergency services and plays a critical
role in relief work.
Providing broadband services to these islands poses
particular challenges to the telecommunications industry.
There are few submarine cables in the South Pacific region.
Those small, widely dispersed population groups and low
traffic volumes make it difficult to develop a business case to
support investment in laying cables to all island nations—
fiber is unlikely to reach many of the islands’ shores. Even
when a cable does make landfall, prohibitive levels of
additional investment are still required before a signal can
reach remote regions and the outer islands.
The result is a trifecta of pain: limited bandwidth, patchy
coverage, and high prices. Lack of affordable high speed connectivity
impedes economic development and constrains the improvement of
education, health, social and emergency services.
Kacific Broadband Satellite is a group of global investors and
seasoned satellite professionals with a vision of driving economic
growth throughout the Pacific with low cost, high throughput satellite
broadband, enabling the residents of the region to fully embrace
the digital economy and truly participate in the connected world.
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Kacific is developing a broadband offering for the 40 million people
in underserved markets in the Pacific islands, New Zealand, eastern
Indonesia and Papua New Guinea. The company will address the gap
in supply with a satellite specifically designed for this market using
multi-beam high throughput communications transmitting over the
Ka-band direct to the end-users’ premises.

gained from time in senior roles at SES, O3b, Measat, Belgacom,
EADS, Gemalto, E.S.A., Hughes and Boeing to establish the company.
They have brought together a team of highly capable satellite,
technology and business strategy professionals. Using proven, costeffective equipment, including small, low-cost, easy-to-install, highly
robust receivers, Kacific will provide better broadband quality at
significantly lower prices than currently available. This combination
“Satellite systems that can deliver a signal directly to the building will foster greater Internet usage and help fuel economic growth and
provide an effective alternative method of access to address the need improvements in service delivery to remote islands and territories
for better broadband services,” said Kacific founder and CEO, Christian throughout the region.
Patouraux. “In particular, high throughput satellites using the Ka-band
can dramatically lower the cost per bit of delivering a service. A country Kacific will launch its satellite in 2016, offering direct Internet access,
or region can be entirely covered by just one, two or three spot beams via wholesale channels, to 99 percent of the government agencies,
on an HTS satellite. That changes the entire business model.”
institutions, businesses and households within the total footprint area
from mid 2017.
Kacific plans to dedicate 30 beams to the Small Island Developing
States (SIDS) of the Pacific, each beam covering an area from 600 to The company is currently pre-selling its service to wholesale customers,
750km in diameter. The signals will cover land and national waters, an principally ISPs, who are looking to gain a competitive advantage by
important consideration for emergency services. Beams can deliver up securing access at favorable rates. Kacific has recently closed an overto 500Mbps per beam (duplex). With typical speeds of 10Mbps and subscribed round of funding and is now talking to large funds and
up to 50Mbps, the satellite service will substantially improve Internet institutional investors about its Series A round of financing.
broadband access for all local businesses, government agencies and
people in urban and rural areas.
For further information, please visit http://kacific.com/
While each individual group of islands represents only a limited
commercial opportunity, aggregated they represent a substantial
market. There are more than 5,000 schools and universities, over 1,500
bank branches, almost 10,000 hospitals and medical centers, and
more than 1,000 hotels in Kacific’s total footprint area. More than two
million people work for government and international agencies and,
each year over two million international tourists visit the island states.
Patouraux and Kacific’s co-founders Mark Rigolle and Cyril Annarella,
have drawn upon their combined networks and cumulative experience

Kacific’s projected satellite beams across the Pacific.
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Taking The Weight Out Of Data Bus Networks
By Stefanie Harvey, Principal Scientist, TE Connectivity,
Global Aerospace, Defense & Marine

W

hile carbon nanotube technology (CNT) has
generated widespread interest for applications
ranging from semiconductors to medical,
one area that is a focus of research at TE
Connectivity is high-performance electrical
cables. TE has been actively researching CNT
for wire and cable, including cooperative
efforts with universities and
industry leaders, and has
prototypes samples for
evaluation. While there is
still much progress to
be made before
CNT cables
become main
stream, we
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believe the technology is sufficiently advanced to meet specific
niche applications such as satellites.
Cables using CNT components have the potential to become a
disruptive technology, primarily due to weight savings compared
to existing materials. In practical terms, these savings mean weight
reductions of tens to thousands of pounds in platforms ranging from
satellites to UAVs to manned military aircraft. For example:
Satellites: Launch costs to put a satellite in orbit can range
from $5,000 to $50,000 per pound of payload. Any reduction
in weight can significantly influence costs or allow extra
weight for additional scientific and engineering equipment
or more maneuvering fuel to extend the life of the mission.
UAVs: Lower weight means longer times aloft. Consider that
the Global Hawk UAV contains about 850 pounds of cable.
Using a CNT shield in place of a metallic one could save
300 pounds. An all-CNT cable might save an additional 100
pounds, cutting the overall weight from 850 to 450 pounds.

Figure 2. Carbon nanotubes are strong, highly conductive, and
thermally efficient. (Source: TE Connectivity)

From Nanoscale To Macroscale
CNTs are grown by thermal processing and arranged into yarns for
conductors and into tapes, sheets, and yarns for shields.

Bundling CNT strands into yarns or sheets to achieve practical sizes
alters the properties of the material. A single carbon Nanotube has a
conductivity thirty percent higher than copper but a yarn composed of
a network of CNTs is orders of magnitude less conductive than copper.
The benefits of CNT cable goes beyond aerospace applications. Figure 3 shows recent efforts in CNT yarn conductivity improvement
Weight savings can also be important to ground vehicles and even since 2007.
soldier-worn equipment.
Manned aircraft: Weight savings translate into greater fuel
efficiency or higher payloads.

Nanotube Properties
A carbon nanotube is composed of a single atomic layer of carbon in
a cylindrical configuration (Figure 1). The tubes can be single walled or
multiple walled. The best electrical performance is found in single or
few-walled nanotubes in a highly aligned structure.

Figure 1. A carbon nanotube. (Source: TE Connectivity)
The long aspect ratio of a single carbon nanotube, only a few
nanometers in diameter but several millimeters in length, gives it
remarkable properties in the nanoscale: tensile strength greater than
steel’s, conductivity greater than copper’s, thermal dissipation greater
than diamond’s, and resistance to corrosion and fatigue. Figure 2 gives
typical properties of a single carbon nanotube.

Figure 3. Macroscale CNTs still need additional improvements
in conductivity.
Image courtesy of TE Connectivity. (Source: TE Connectivity)
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Practical Applications Involve Tradeoffs

power. Prototypes of an RG-316-equivalent coaxial cable demonstrate
To date, CNT technology has been more about potential than practical the need for higher conductivity to make CNT cable practical for
solutions. For wire and cable, an ideal CNT-based product would have general-purpose applications. Both CNT shield-only and all-CNT
the same or better electrical properties in a significantly lighter, more constructions offer insertion losses higher than specified MIL-STD-17C.
rugged form. The reality today is that such an ideal is not yet achievable.

Real-World Practicalities

What is achievable today are CNT products that can offer significant weight As progress is made toward enabling the use of CNT materials in
reductions with electrical performance adequate to the application.
cables, two other issues deserve mention. The first is how to terminate
CNT cables. CNT conductors are compatible with existing contacts
CNT Shields
and can be terminated with standard crimping techniques, albeit with
CNT cables are now being actively developed for MIL-STD-1553B slightly modified crimp tool settings. Testing of the mechanical strength
and IEEE 1394 applications for aerospace and satellite applications— of the crimps suggests that the CNT yarns fail before the crimp fails.
with a transition from prototypes to production happening in the Shields can be terminated to backshells with steel bands and other
next few years. Initial IEEE 1394 cables will use CNT shielding, while compression techniques. Tapes and yarns are also compatible with
MIL-STD-1553B cables will likely be the first all-CNT construction.
soldering, although they require modification of the CNT surface.
CNT-based shields combine high shielding effectiveness with
significant weight savings. A two-layer CNT tape offers roughly the
same shielding as a copper braid at high frequencies—roughly 50dB
at 4GHz—but weighs less than two percent of the braid it replaces.

The second issue is moving from prototypes to production. CNT yarns,
sheets, and tapes are available in commercial quantities, but challenges
remain in volume production of long parts needed for cable. The
production capabilities of CNT suppliers are rapidly increasing but the
supply chain today typically has long lead times. Many applications
The high resistivity of CNT shields, however, means poor shielding today—such as semiconductors or composite enclosures—use CNTs
performance below 100MHz and an inability to provide protection measured in microns or millimeters. Cables represent a completely
against lightning strikes. For the double-braided cables common in different scale from those applications, requiring tens of meters.
aerospace applications, replacing one of the braids with CNT allows
the remaining braid to handle low-frequency noise and lightning, Ready For Prime Time?
while the CNT shield handles the higher frequencies. Weight savings As TE works with commercial and university partners to improve
are 25 to 30 percent for hybrid shield constructions.
the conductivity of macroscopic CNT arrangements, we have
also manufactured more than a mile of CNT cable for testing and
All-CNT Cables
evaluation. These prototypes suggest that CNT can be successfully
A variety of all-CNT cable types have been prototyped and evaluated. integrated for use in cable shielding as well as conductors in relatively
One type is a twisted-pair cable for MIL-STD-1553B databus low-speed data cables, such as Databus and CANBus.
applications. Conductors, using CNT yarns equivalent to a 26 AWG
copper conductor, were covered with ETFE insulation and twisted into Building on the knowledge gained from these initial, weight-sensitive
pairs. A single CNT sheet served as an overall shield.
applications, the industry will learn how to address cost, high volume
demands, and electrical performance. Handling of CNTs in the form
As shown in Figure 4, performance of the CNT data bus cable is of yarns and tapes means that manufacturing processes for building
comparable to the copper version. A 1MHz MIL-STD-1553B signal cables need refinement to optimize throughput and improve yields.
through three meters of cable showed comparable performance for
each cable type.
For additional information, please visit
http://www.te.com/chooser/aerospace-defense-marine/
and
http://www.te.com/catalog/menu/en/23176
About the author
With a PhD in materials science, Stefanie Harvey
is a Principal Scientist for TE Connectivity, Global
Aerospace, Defense & Marine. She has expertise
in nanotechnology, surface science, material
interfaces and thin film processing. Stefanie has
more than 19 years’ experience in high tech

Figure 4. Copper and CNT databus cables can offer
equivalent performance.
Images courtesy of TE Connectivity.

solutions, including semiconductor processing,
biotechnology and defense. She was an adjunct professor at San Jose
State University in the department of biomedical, chemical, and materials

Further reductions in CNT yarn resistivity will be necessary before CNT
conductors are practical for high-speed signals in longer lengths or for
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engineering since 1999. To learn more on carbon nanotube technology,
connect with Stefanie at http://www.DesignSmarterFaster.com.
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VSAT Latin America 2014: Key Takeaways
By Carlos Placido, Senior Contributor

I

had the opportunity to participate in the second VSAT Latin
America event in Sao Paulo, Brazil, so I thought it would be a
good idea to share my takeaways from this regional event.

Marcelo later shared additional thoughts in
writing on Satcom Post. Three new aspects I
learned about MNLA´s HTS play:

VSAT Latin America 2014 was organized by Informa Telecoms with
the collaboration of Comsys and GVF and sponsored by leading
satellite operators such as SES and Intelsat. The event also added the
support of global market research firm Northern Sky Research (NSR),
represented by myself at the event.

1. MNLA no longer talks about nine beams but eight, possibly
because of landing right constraints that do not yet allow
MNLA to provide Ka-band services over Argentina.
2. MNLA adopted a wholesale model for HTS similar to its DTH
offering. However, MNLA is not selling “traffic profiles” via
distributors. Instead, the entire capacity of each beam is leased to

Below are my general and specific conclusions, with specific ones
being about the presentations and Q&A sessions that I found most
interesting or insightful. Please note that thoughts and opinions are
personal and do not necessarily represent the views of NSR, the event
organizers or participating companies.

distributors on a per-country basis.
3. Given the recent Eutelsat-Hughes deal to deploy 24 Ka-band
spot beams across LAM (Eutelsat 65W), the impact on MNLA
was an inevitable question. Marcelo said that they expect more
announcements like this, which validate that MNLA rightly
identified the HTS opportunity for residential broadband.

General Conclusions
I found the event quite useful as presentations and Q&A sessions covered
well the most critical aspects of the Latin American VSAT sector.

•

Telebras & Visiona Presentation / Q&A: I was extremely
pleased to find quite useful and detailed information
delivered by Telebras and Visiona concerning the SGDC
satellite program and vision. A visible aspect of this
government program is that it is ambitious in terms of
technology transfer and Ka-band capacity to be deployed
over Brazil to complement Telebras´s terrestrial means to
reach unserved, or underserved, Brazilian locations.

•

The Threat to C-band: Cristóvam Nascimento of Unisat
moderated a well-balanced panel with viewpoints from the
satellite and mobile sectors. One conclusion is that there
are no silver-bullet solutions: Options such as LNB filters
or exclusion zones have limitations when it comes to fully
avoiding C-band interference. I learned that mobile players
are pressing to take this issue to country-level discussions,
rather than at a global/regional coordination level, which,
in my opinion, is a strategy to organically tip the balance in
their favor, given the far stronger lobbying power that the
mobile players can exercise on national governments.

•

Cellular Backhaul Optimization: Tim Peyla of Sevis Systems
delivered a well-received presentation about the OPEXsaving virtuous of cellular backhaul optimization technology.
The presentation not only covered how intelligent
optimization technology provides 30 to 60 percent savings
on 2G /GSM satellite backhaul
but also double-digit savings
for 3G/4G satellite links; as well
as new uses of optimization
technology including offload
and overflow over HTS.

High Throughput Satellites (HTS) was, naturally, a hot topic,
considering escalating capacity commitments and the fact that
Telefonica´s Media Networks (MNLA) launched South America´s first
HTS platform in late 2013.
Nevertheless, the event was well balanced and covered other equallyimportant aspects of the VSAT sector, including the mobile threat to
C-band, the intricacies of SATCOM solutions in Oil & Gas, enterprise
VSAT trends, the rural opportunity for satellite broadband, wireless
backhaul optimization, government-driven HTS and the viewpoints of
leading satellite operators like Intelsat, Eutelsat and SES.

Specific Conclusions
With the risk of being unfair with some of my colleague presenters,
below are my personal picks of the presentations that I found most
useful for my work. I also include a quick summary of my NSR
presentation.
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•

Comsys: Simon Bull gave a presentation about the global
VSAT sector with historical information about VSAT
installations and trends tracked by Comsys. I found Simon´s
presentation very insightful and liked the way he profiled
each region.

•

Q&A Session with
MNLA: Marcelo Silva of
MNLA openly answered
many questions about
MNLA´s HTS play.
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•

•

•

Oil & Gas: I really enjoyed Schlumberger´s presentation
delivered by Leonardo Toco. It was an eye-opener for me in
terms of the wide range of O&G issues and applications and
how important it is for this profitable vertical market to count
on the support of highly specialized satellite service providers.
HTS Options for Service Providers: I enjoyed Newtec´s
presentation delivered by CEO Serge Van Herck about the
options that satellite service providers have to transition to
HTS. More details about Serge´s viewpoints can be found in
a recent SatcomPost interview.
Rural Broadband: I gave an NSR presentation about the
digital-divide bridging potential of HTS in Latin America
enabled by a wide range of HTS architectures being
deployed and planned for the region. Extrapolating the
experience from the U.S. is neither easy nor fair, given multilevel differences, but if there is one lesson that the region
can learn from the U.S. experience is that the addressable
market for satellite broadband could be materially
underestimated for suburban locations.

fixed broadband access. The addressable market for satellite
broadband is hard to define given that addressability is
constrained, not only by fixed broadband availability (not
defined granularly enough by official statistics), but also by
access speed and the urban-rural affordability gap.
To summarize, this was a useful and refreshing event that gave me
the opportunity to exchange viewpoints with professinoal colleagues
about important aspects of the Latin American VSAT sector. There are
not many satellite events specifically focused on this region so I look
forward to VSAT Latin America 2015.
About the author
Carlos Placido is an independent consultant with 20 years of progressive
experience in the areas of telecom consulting, business development,
engineering and R&D. With focus on emerging satellite markets and
technology, he has conducted numerous strategic consulting projects
as well as research and management activities, including global market
research studies for Northern Sky Research (NSR), business development
support for technology vendors and project management at Telefonica.

I gave the example of ViaSat´s 2010 experience in U.S.
states such as Virginia and Ohio and wondered if something
similar could be happening when telecom operators like Oi
in Brazil announce reaching additional municipalities with

Until 2004, Carlos led a development team at INTELSAT, where he was
responsible for identifying and validating future satcom uses of emerging
video and IP data technologies. For further information, please visit
http://www.PlacidoConsulting.com
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Executive Spotlight
Priya Patel, General Manager + Sally-Anne Ray, Managing Director, NSSLGlobal

P

riya Patel has been managing some of NSSLGlobal’s largest
key client relationships for more than nine years, growing
with NSSLGlobal through various sales and marketing
positions, with her current position being the General Manager at
the company’s Singapore office.

S

ally-Anne Ray has been Managing Director of NSSLGlobal
since July 2013. Sally previously held the position of Sales
Director and then Chief Operating Officer at NSSLGlobal,
and has been in the global satellite and communications industry
for over 20 years.

SatMagazine (SM)

in Singapore alongside on-the-ground representation in Malaysia,
Priya, what is the extent of the opportunity for satellite communications’ Thailand, Hong Kong and South Korea.
providers in the APAC region?
Across APAC, we see a large variation in the demand for broadband
Priya Patel
SATCOM. The growth rate and maturity of the market varies by region
The APAC region has always been a hub for the commercial marine as well as for the individual countries and even by the various maritime
and shipping trade, but with many maritime companies moving their sectors within that country. For example, in Singapore and Hong Kong,
communications and IT departments to the Far East, the need for a there is already a high penetration of broadband on vessels, whereas
local Asian presence has definitely increased.
the market in Malaysia is slightly less mature.
We have witnessed a number of our key clients looking for enhanced I find individual countries in this region simply move at their own
levels of local support for their activities in APAC. As a result, we have speed—it’s not always a case of how mature the shipping market
increased our presence in this important region by opening an office is itself, but more of a case as to when the cultural shift toward
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expecting better on board communications occurs. To capitalize on
this growing demand, companies such as NSSLGlobal must build a
global redundant network coverage as well as continue to provide
further on-the-ground support in terms of local sales representatives
and service engineers.

Priya Patel

We are committed to continually expand our “global local” presence.
As a company, we aspire to provide a truly global service—this means
offering local representation, engineering and technical support in
as many different countries as customers demand. This is particularly
important in areas such as the APAC region, where customers like to
SM
work with locally based companies and, more importantly, people they
Are there specific challenges for companies selling to the APAC can rely on to complete a job. This commitment to building our physical
markets and how can these be overcome?
presence as well as our global satellite communications network allows
us to provide a better service for our existing customers; such also
Priya Patel
gives us valuable insight into the evolution of the SATCOMs markets
The maritime market in the South Pacific region is extremely cost that are taking place in the individual countries, allowing us to take
conscious due to the region’s heritage as a commercial shipping advantage of new business opportunities as they evolve.
hotspot. NSSLGlobal will never be the cheapest in the marketplace
but we pride ourselves on providing the best value for money. Our SM
policy is to provide our customers with an inclusive “global local” Sally-Anne, how will the opening of the new Perth teleport enhance
service alongside extended global warranty support included within NSSLGlobal’s VSAT offering?
their monthly fixed price.

Sally-Anne Ray

Adherence to the Maritime Labor Convention 2006 (MLC 2006)
legislation is another challenge facing the shipping and maritime
industry as a whole and the APAC region is no exception. The new
regulation, which came into effect last August, established minimum
working and living standards for all seafarers working on ships flying
the flags of the ratifying countries.

The opening of the new teleport at the Perth International
Telecommunications Centre is strategically important for NSSLGlobal.
This teleport has enabled us to extend our VSAT Ku-Band network in
the South Pacific territory to cover Australia and New Zealand. The
new operation has also helped us to meet customer demand for a
local point of presence in the growing Australasia market.

A key part of this is providing crew members with access to any high
quality broadband and communications services onboard. With
technology continually evolving and businesses embracing new
solutions to improve efficiency and margins, this means ship owners
are realizing the need to stay at the forefront of their market. As a
result, vessels with traditional satellite communications are struggling
to maintain their bandwidth use and customers are increasingly
looking around for broadband systems.

The addition of Eutelsat’s E172a South Pacific satellite beam makes
NSSLGlobal’s Cruise-IP and Broad-IP one of the most comprehensive
VSAT networks in the industry, encompassing six teleports and 21
satellite beams.

This latest investment is an integral part of our ongoing commitment
to providing customers and partners with the highest quality satellite
communications across the globe and follows on from the opening
of our sales and support office in Singapore last year. Looking to the
Even with the latest broadband systems on board, however, providing future, we will continue to add to the geographic reach of our network
the same user experience to crew on board, as at home, is much as and when satellites become available.
harder in practice, no matter the advances in satellite technology.
Broadband at sea is still restricted in bandwidth when compared to SM
broadband at home. For example, if a vessel with 20 crew members, What are the benefits of being able to provide a local presence in
each owning two devices, are connected to the ship’s crew network, different geographical regions?
but none have remembered to turn off automatic updates or to stop
cloud connections to a land based service, that’s potentially 40 devices Sally-Anne Ray
looking to continuously connect and consume data.
The biggest benefit of opening a teleport in a new location is being
able to provide on-the-ground technical support. We already offer
Managing access is critical—monitoring the number of connected remote 24/7 technical support, 365 days a year, and our technical
devices on board and enforcing a crew fair use policy is essential support team is highly trained to deal with any kind of problems that
if ship owners wish to ensure a happy crew and to obtain the best might arise, regardless of location. However, we appreciate that, in
value broadband airtime package. Through NSSLGlobal’s Cruise many regions, customers prefer to deal with a provider with a local
Control service and Best Practice Guide, which comes as part of our point of presence. We believe the opening of our new teleport in
Cruise-IP package, we can help our customers prioritize their Perth, combined with our Singapore office, shows our commitment to
operational communications, as well as manage their total data our customers in Asia and Australasia.
consumption to ensure fast speed and equitable bandwidth for all.
For further information regarding NSSLGlobal, please visit
SM
http://www.nsslglobal.com/
What are NSSLGlobal’s specific priorities in the APAC region?
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Ground Station Challenges—Monitoring High Throughput Satellites
By Alvaro Sanchez, International Sales and Marketing Manager, Integrasys

T

oday High Throughput Satellites (HTS) provide much more
capacity than traditional satellite technology, achieved by
a high level frequency re-use and spot beam technology
which enables frequency re-use across multiple narrowly focused,
spot beams (usually in the order of 100s of kilometers).
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By contrast, traditional satellite technology uses a broad, single beam
(usually in the order of 1,000s of kilometers) to cover wide regions or
even entire continents. In the ground station field, HTS brings many
advantages. However, HTS also brings complexity to ground station
monitoring—Integrasys has been working on building the best ground
station solution for HTS.
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A fundamental difference to existing satellites is that HTS are linked to
ground infrastructure through a feeder link using a regional spot beam
that dictates the location of possible teleports. By contrast, teleports for
traditional satellites can be established in a wider area, as their spot
beam footprints cover remote regions as well as entire continents.

using a client/server architecture, which controls all beams from the
Network Operation Center (NOC) in real-time.

ControlSat is able to monitor transmission in Ka- or Ku-band, while
downlink spot beams are monitored remotely by down converting
to L-band, to minimize the investment. This allows the satellite
Integrasys has upgraded their ControlSat Carrier Monitoring System operator to monitor all the downlink beams from the full satellite
for HTS. The ground station is planned using GeoBeam, Link Budget and all polls simultaneously, resulting in time and investment savings
calculation software, and taking into account satellite antenna patterns for the operator.
and possible rain fades.
Integrasys’ CMS is able to
minimize the investment
significantly by using this
HTS cost effective solution.
GeoBeam with simple
interface allows the
operator to provide
the best region for
monitoring each beam
remotely. This is an
exceptional tool for
designing HTS gateway
projects with extreme
accuracy. After a location
is selected, network,
antenna size, C/N and
additional necessary
parameters can then be
calculated for
return and forward
links before the
actual network is
deployed. This way,
a reliable network
design is ensured,
one that performs the
measurements with
maximum accuracy
while requiring
minimum resources.
When the project is
properly planned,
Integrasys deploys
ControlSat, the fastest
Carrier Monitoring
System on the market,
which has been
customized specially
for HTS based on
the selected areas
determined via the
GeoBeam calculation.
ControlSat is an RF
monitoring system
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Integrasys’ GeoBeam screenshot.
These capabilities allow the satellite operator to offer its customers
an accurate RF monitoring in all transponders for service free of
interference and failures. Monitoring RF signals using HTS solution is
the way to ensure that the spot beams are not affected by rain fades
or interferences.
Integrasys has managed to implement the most cost efficient and most
reliable Carrier Monitoring Systems for High Throughput Satellites.
For providing an affordable solution, Integrasys has decided to monitor ControlSat advance capabilities enable Integrasys HTS solutions that
multiple, low cost, spectrum analyzers with good performances from are essential for accurate and cost effective High Throughput Satellites
the same location in real time using TCP/IP protocol.
downlink and uplink real time Monitoring.
This capability minimizes the cost and installation effort, as many
beams will have not any teleport located in that region; the beam is
designed to cover remote areas (footprint order of 100s of kilometers).
Most of the times, the only way to monitor these beams would be via
a remote installation and satellite link; therefore, minimum equipment
outlay with maximum performance is required.

About the author
Alvaro Sanchez is the Sales and Marketing Manager at
Integrasys, responsible for the worldwide sales and
marketing department, and head of the U.S. office.
Alvaro is also in charge of the satellite product Line.

With ControlSat installed at the NOC, the frequency plan from the CMS
database is read and automatically, or manually, adjusts the thresholds,
alarms and warnings, depending upon customer requirements. In case
there is any interference or a service failure, ControlSat automatically
detects such with a visual and sound alarm as well as email reporting
of the incident.

Integrasys’ ControlSat Monitoring System
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